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Low  Operating  Cost  and 
Low  Repair  Cost 

Features  of  the  Massey-Harris  Binder 

By  tying  a  tighter  sheaf  than  any  other  binder,  and  using  less  twine 
on  every  sheaf,  the  Massey-Harris  Binder  is  economical  to  operate 
and  saves  money  for  you. 

Also,  its  strong,  sturdy  construction  has  made  the  Massey-Harris 
renowned  for  long,  dependable  service  with  but  little  expense  for 
repairs. 

These  features  are  important  considerations,  especially  when  they 
are  combined  with  the  ability  to  harvest  all  conditions  of  crops,  as  they 
are  on  the  Massey-Harris  Binder. 

Ask  your  local  agent  for  full  particulars  on  this  binder. 

MASSEY-HARRIS  CO.,  Ltd. 

Established  1847 — 77  Years  Ago 

Branches  at:  Toronto,  Montreal,  Moncton,  Winnipeg,  Brandon,  Regina, 
Saskatoon,  Swift  Current,  Yorkton,  Calgary,  Edmonton. 

Agencies  Everywhere 
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,  Bam  with 
Foundation 
and  Approach 
of  Concrete 


CONCRETE 

will  help  you  increase  your 
farm  profits — 

Ask  your  banker,  the  man  who  keeps 
tab  on  the  Value  of  all  farms  in  your  com¬ 
munity,  .what  he  thinks  of  improving  a 
farm  with  concrete.  He  knows  that  con¬ 
crete,  because  of  its  permanence,  is  a  sound 
investment — that  it  adds  greatly  to  the 
value  of  the  property. 

There  is  another  side  to  the  profits  from 
concrete  that  you  need  no  banker  to  tell 
you;  for  you  yourself  must  realize  the 
great  help  you  can  get  from  concrete  in 
reducing  labor,  eliminating  repairs  and 
waste,  and  increasing  production. 

Every  farmer  who  sells  his  milk  and  cream 
and  every  farm  housewife  who  makes  butter, 
realizes  the  importance  of  warm,  dry,  sanitary 
stabling  for  cows.  Concrete  makes  this  proper 
stabling  possible. 

Concrete  helps  your  cows  to  give  you  more 
and  better  milk  —  your  hogs  to  fatten  and 
become  more  profitable. 

Concrete  has  brought  a  new  meaning  to  farm¬ 
ing,  as  you  will  realize  when  you  have  your 
silo,  your  feeding  floor,  drinking  troughs  and 
barn  foundations  all  built  of  concrete.  HOW  to 
build  them  easily  and  economically  is  told  in  our 
free  book,  “What  the  Farmer  can  do  with  Con¬ 
crete.”  Each  of  its  100  pages  has  something  of 
real  value  to  you. 


Canada  Cement  can  be  secured 
from  over  2,000  dealers  in  nearly 
every  city,  town  and  village ■  in 
Canada.  If  you  cannot  locate  a 
convenient  dealer ,  write  our  nearest 
Sales  Office. 

CANADA  CEMENT  COMPANY,  LIMITED 

602  Canada  Cement  Company  Building 
Phillips  Square  Montreal 

Sales  Offices  at: 

Montreal  Toronto  Winnipeg  Calgary 


Always  use  clean  sand  and  gravel, 
or  crushed  stone,  when  mixing 
Concrete. 


CANADA  CEMENT 

CONCRETE! 

FOR  PERMANENCE 


602 


Canada 
Cement 
Company  Limited 

Canada  Cement  Company 
Building,  Montreal. 
Send  me  your  Free  book— 


Name  . 
Address 
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You’ve  Always  Wanted  Electricity 
This  is  the  Year  to  Get  It 


You’ve  figured  what  electric  light  and  power 
would  do  for  your  home — you’ve  planned  to  put 
them  in  someday — this  is  the  year  to  do  it.  You  can 
buy  Delco-Light  to-day  at  a  low  price  and  on  easy 
terms.  You  can  make  it  pay  its  own  way.  You 
can  enjoy  all  the  comforts  of  electricity  while  it  is 
paying  for  itself.  And  you  can  make  more  money 
from  your  farm  this  year  by  having  Delco-Light. 


YOUR  HOME  NEEDS  DELCO-LIGHT 

Think  what  Delco-Light  will  do  in  your  home.  It  will  give  you  electric  light  at  the  turn  of  a 
switch — plenty  of  clean,  safe,  economical  light  wherever  you  want  it.  It  will  give  you  smooth,  quiet 
electric  power  to  do  the  pumping,  milking,  separating,  churning — you  can  spend  your  time  doing 
work  that  counts.  It  will  give  you  lots  of  light  in  the  stables  and  barns — no  need  to  stop 
field  work  to  get  the  chores  done. 

THE  WORLD’S  STANDARD  ELECTRIC  PLANT 

When  you  buy  Delco-Light  you  buy  the  standard  of  the  world.  Nearly  a  quarter-million 
plants  in  satisfactory  use.  A  General  Motors’  product— and  backed  by  General  Motors’  guarantee. 
Famous  4-cycle,  air-cooled,  valve-in-head  engine  and  thick-plate,  long-lived  Delco-Light  battery. 

WRITE  NOW  FOR  FULL  PARTICULARS 

Write  us  to-day  and  find  out  how  easy  it  is  to  own  Delco-Light.  Let  us  send  you  litera¬ 
ture  and  Delco-Light  low  prices  and  easy  terms.  Send  q  postcard. 

Delco-Light  Co.  of  Canada,  Limited 

245  Carlaw  Avenue,  Toronto,  Ontario . 

359  Richmond  Street,  London,  Ontario 

Dependable 

DELCO-LIGHT 
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THE  COW  STALL  FLOOR  PROBLEM 


Is  solved  for 
all  time  by 


use  of 
Paving 

These 

Possess 


Cork 

Brick. 

bricks 
all  the 


good  features 
of  both  wood 
and  cement, 
with  none  of 
their  faults. 
Cork  brick  are 
warm  and  re¬ 
silient,  non- 
slippery,  per¬ 
fectly  sanitary 
and  remark¬ 
able  for  dura¬ 
bility  in  ser¬ 
vice. 

Cork 

Brick  Floors 


prominent  stockholders  in  the  United  States  and 
Colleges  and  Government  Experimental  Stations. 


Are  used  by 
hundreds  of 
Canada,  and  also  by  many  Agricultura 


ARMSTRONG  CORK  &  INSULATION  CO.,  Limited 

McGill  Bldg.,  MONTREAL,  QUEBEC 


Presenting  Canadian 
History  in  New  Form 

BUILDERS  of  the  CANADIAN 
COMMONWEALTH 

By  George  H.  Locke 

Tells  of  the  building  of  the  Canadian  Commonwealth  through  the 
speeches  of  our  statesmen.  The  orations  are  most  carefully  selected  and 
are  prefaced  by  a  biographical  note  from  Mr.  Locke’s  characteristic  pen. 
Decorations  by  C.  W.  Jefferys  add  distinction.  A  better-than-usual  book 
in  typography  and  binding.  Price  $2.50. 

The  Ryerson  Press 

Publishers  -  -  Toronto 
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Oil  Cake  Meal 

The^Best  Live  Stock  Food 

J.&J.  LIVINGSTON 

BRAND 

THE  BEST  OIL  CAKE 
FLAX  SEED 
PURE  LINSEED  MEAL 

Prompt  Shipment 
Reasonable  Prices 

THE  DOMINION 
LINSEED  OIL  CO. 

Limited 

Montreal ,  Que.  St.  Boniface ,  Man. 
Head  Office  and  Mill ,  BADEN ,  ONT. 
Branch  Office,  TORONTO 


NITRATE  OF  SODA 


FURNISHES  NITROGEN  AS  A 
NITRATE 

The  only  form  in  which  plants  absorb 
it. 

In  the  light  of  modern  experience 
The  Secret  of  its  Superiority  is  revealed. 

Have  you  revised  your  knowledge  of 
Plant  Nutrition  Problems  recently? 

Let  us  send  you  literature  on  the  sub¬ 
ject. 


THE  CHILEAN  NITRATE 
COMMITTEE 

(B.  Leslie  Emslie,  Director) 

1602  ROYAL  BANK  BUILDING 
TORONTO,  ONT. 


ARE  SURE  IE  YOU  USE 


KRE&O  ID  IF*  N?  I 


HOW  MANY,  MANY  TIMES  YOU  NEED'  SOMETH  I  NGi 
OF  THIS  KIND,  TO  KILL  LICE  ON  A  COLT  OR  CALF, 
TO  TREAT  A  CASE  OF  MANGE  OR  RINGWORM, TO 
WASH  OUT  A  CUT  OR  A  SCRATCH,  TO kVDISINFECT 
A  WOUND  OR  A  RUNNING  SORE  OR  GALL; 

HOW  OFTEN  YOU  COULD  MAKE  GOOD  USE  OF 
A  RELIABLE  ANTISEPTIC  |F  YOU  ONLY  HAD  JT. 

KEEP  KRESO  DIP  N?l  ON  HAND/ 

YOU  WILL  FIND  IT  THE  BEST  KIND  OF 
INSURANCE  AGAINST  LOSS  FROM  PARASITES  AND  DISEASE. 

ITS  A  REAL  NECESSITY  ON  EVERY  FARM«J 

THERE  IS  ALWAYS  GOOD  MONEY  IN  HEALTHY,  THRIFTY,  WELL  KEPT 
STOCK.  LOUSY, MANGY,  DIRTY,  NEGLECTED  ANIMALS 
/  ARE  A  LOSING  GAME  ANYTIME  AND  ANYWHERE  . 

USE  A  GOOD  DIP  AND  YOU  WILL  HAVE  NO  TROUBLE. 

BE  SURE  YOU  HAVE  THE  RIGHT  KIND* 

NO  QUESTION  ABOUT  IT  IF  YOU  USE  tfRESO  DIP  NO.Ii  1 

FOR  SALE  BY  ALL  DRUGGISTS 
Muultetand  by  Park*.  Davia  *  Co  WalkerviUa.  Ont. 
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I  heard  it  all  in  a  note, 

In  the  note  the  bluebird  sang,  when  the  dawn  began  to  blush, 
When  the  dawn-wind  hurried  along  the  grass  all  wet  with  dew 
And  rustled  the  fresh  new  leaves  which  overhung  his  nest, 

In  the  note  the  bluebird  sang  as  away  with  the  wind  he  flew. 

I  saw  it  all  in  a  flash, 

In  the  flash  of  jet  and  gold,  as  the  oriole  flew  by 
Under  the  great  blue  bowl  of  the  sky  at  high  noon, 

When  all  was  still  beneath  the  sun’s  delicious  warmth, 

In  the  flash  as  the  oriole  flew  by  and  was  gone  too  soon. 

But  I  learned  it  all  at  dusk, 

When  the  shadows  deepened  and  grew  long  and  thrushes  sang, 
And  the  evening  star  came  out  to  bless  the  troubled  land, 
Which  rested  and  grew  calm  beneath  that  blessing  bright, 
And  I  knew  that  perfect  joy  of  all  that  comes  from  the  Per¬ 
fect  Hand. 

The  night  has  come,  mysterious,  sweet  and  still, 

The  last  faint  flowers  of  the  sun  are  dead 

And  night’s  bright  buds  are  blossoming  overhead. 

The  breath  of  roses  comes  upon  me  with  a  thrill 
Of  faint,  delicious  fragrance  on  the  breeze 
From  where  great  shining  moths  relieve  the  bees 
From  their  day’s  work.  And  all  is  still,  so  still! 

— Elizabeth  Shaw. 
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Address  by  Sir  E.  John  Russell,  F.R.S. 


(Editor’s  Note — This  is  an  address  given  before  the  agricultural  section  of  the  British  Asso¬ 
ciation  for  the  advancement  of  science,  at  a  meeting  of  that  body  in  Toronto,  this  month.  While 
it  was  given  before  a  scientific  body,  we  believe  it  to  be  sufficiently  general  in  interest  to  offer  our 
readers  as  students  in  agriculture.) 


CnplHE  visits  of  the  British  Associa¬ 
tion  to  Canada  have  hitherto 


cs 


very  appropriately  coincided  with 
definite  stages  in  the  progress  of  agri¬ 
cultural  science  and  practice.  It  was 
at  the  Montreal  Meeting  of  1884  that 
Lawes  and  Gilbert  presented  their  well- 
known  paper  on  the  sources  of  the  fer¬ 
tility  of  Manitoba  soils  which  ended 
the  first  great  period  of  the  develop¬ 
ment  of  agricultural  science.  This 
period  had  lasted  eighty  years;  it  had 
been  ushered  in  with  the  precise  and 
scientific  work  of  de  Saussure  published 
in  1804;  its  outstanding  features  had 
been  the  foundation  of  agricultural  sci¬ 
ence  by  Boussingault  in  1834,  its  en¬ 
richment  by  Liebig’s  brilliant  essay  of 
1840,  and  its  systematic  development  by 
Lawes  and  Gilbert  at  Rothamsted  from 
1843  onwards.  The  whole  p5urPose  of 
the  scientific  workers  of  the  period  was 
to  feed  the  plant;  in  Gilbert’s  own 
words  the  message  of  the  crops  on  the 
Rothamsted  plots  was,  ‘If  you  won’t 
feed  us  we  won’t  grow.’  The  success 
of  the  new  science  was  remarkable;  its 
great  triumph  was  the  discovery  of 
artificial  fertilizers  and  their  introduc¬ 
tion  into  farming  practice,  and  the 
workers  had  the  great  joy  of  seeing  the 
crop  yields  rise  considerably  as  the 
direct  result  of  their  labours.  The 
problems  were  largely  chemical,  and 
agricultural  science  was  regarded  as 


simply  a  branch  of  chemistry.  Gil¬ 
bert’s  paper  in  1884  was  read  before 
the  Chemical  Section,  and  it  presented 
soil  fertility  as  essentially  chemical;  a 
fertile  soil,  he  argued,  is  one  containing 
much  plant  food,  especially  nitrogen; 
it  is  one,  ‘which  has  accumulated  with¬ 
in  it  the  residues  of  ages  of  natural 
vegetation,  and  it  becomes  infertile  as 
this  residue  is  exhausted.’  At  the  time 
of  the  Toronto  Meeting  in  1896  a  new 
period  had  begun,  quietly  and  unnotic¬ 
ed,  but  growth  was  so  rapid  that  at  the 
Winnipeg  Meeting  in  1909  the  subject 
had  grown  right  away  from  chemistry; 
it  had  become  a  definite  subsection, 
and  its  importance  was  so  widely  recog¬ 
nised  that  a  recommendation  was  pass¬ 
ed  asking  the  Council  to  set  it  up  as  a 
full  section,  which  was  subsequently 
done. 

In  this  second  period  the  purpose  was 
not  to  feed  the  crop  but  to  study  it; 
to  discover  what  factors  are  concerned 
in  the  growth  of  crops  and  how  they 
operate.  This  period,  which  may  be 
called  the  period  of  free  exploration, 
since  the  workers  were  not  usually  tied 
down  to  any  particular  technecial 
problem,  began  almost  simultaneously 
in  the  United  States,  in  France,  and  in 
Germany.  As  soon  as  agricultural 
science  was  studied  in  the  United 
States  it  became  evident  that  the  culti¬ 
vation  of  the  soil  was  at  least  as  im- 
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portant  as  the  feeding  of  the  crop.  This 
fact  had  of  course  been  fully  recognized 
in  the  English  experiments,  but  the 
English  farmer  was  so  skilled  in  culti¬ 
vation  that  he  could  be  taught  but  little 
by  science.  The  early  American  work  as 
developed  by  Kedzie  at  Michigan, 
King  at  Wisconsin,  Hilgard,  and  Whit¬ 
ney,  was  largely  physical,  and  it  greatly 
widened  the  outlook  of  agricultural  in¬ 
vestigators,  opening  the  way  to  the 
extensive  physical  and  physico-chemical 
studies  which  have  now  become  so  char¬ 
acteristic  a  feature  of  American  work. 
The  French  investigators,  particularly 
Schloesing,  Muntz,  Berthelot,  and  De- 
herain,  and  the  brilliant  Russian,  Wino¬ 
gradsky,  then  in  Paris,  revealed  a  new 
world  of  soil  micro-organisms,  the 
wonder  and  mystery  of  which  appealed 
to  the  imagination  of  the  younger 
workers  in  a  way  that  none  of  the  older 
utilitarian  work  had  done.  The  Ger¬ 
mans  methodically  explored  the  fields 
thus  opened  up;  Hellriegel  and  Wollny 
accumulated  a  mass  of  data  as  to  plant 
growth  and  soil  changes  which  still 
remains  of  value  to  the  student.  These 
pioneers  were  succeeded  by  a  host  of 
followers  whom  it  would  be  impossible 
to  enumerate  at  length,  and  from  whom 
it  would  be  invidious  to  select  a  few. 
Moreover,  the  chemists  and  physicists 
of  the  old  school  were  no  longer  left  in 
sole  possession;  van  Bemmelen  intro¬ 
duced' the  conception  of  colloids,  and  at 
a  later  date  Mitscherlich,  Baule,  and 
others  developed  the  idea  of  mathema¬ 
tical  expressions  for  the  data  of  agricul¬ 
tural  science.  Sachs  and  his  pupils  in 
Germany,  Deherain,  Maquenne  and 
Demoussy  in  France,  joined  up  the  new 
science  of  plant  physiology  with  agricul¬ 
tural  science.  The  plant  breeder  also 
'came  in;  Gregor  Mendel’s  work,  after 
lying  hidden  for  forty  years,  was  re¬ 
vealed  to  the  world  by  Bateson  and 
was  at  once  turned  to  agricultural  use 


in  England  by  one  of  Marshall  Ward’s 
pupil^,  R.  H.  Biffen;  and  in  the  United 
States  by  Webber  and  others.  The 
selection  method  was  developed  to  a 
high  pitch  of  perfection  in  Canada  by 
William  Saunders,  a  revered  leader  in 
our  science,  whose  dignified  presence 
and  kindly  words  of  greeting  remain  as 
a  vivid  recollection  of  our  visit  fifteen 
years  ago.  His  mantle  has  fallen  on  his 
son  Charles,  who  has  continued  and  de¬ 
veloped  the  work. 

The  result  of  all  this  effort  has  been 
the  accumulation  of  an  enormous  mass 
of  information  covering  a  very  large 
part  of  the  field  with  which  agriculture 
has  to  deal.  It  has  been  essentially  a 
pioneer  period,  with  all  the  advantages 
of  keen  individual  interest,  controversy, 
sometimes  even  of  excitement;  but  also 
with  the  disadvantages  of  a  certain  lack 
of  perspective,  failure  to  follow  up  im¬ 
portant  issues  and  some  narrowness  of 
outlook  inevitable  when  a  single  indi¬ 
vidual  is  working  alone  at  a  great  sub¬ 
ject. 

Generalizations  that  Have 
Emerged 

But  in  spite  of  these  drawbacks  sev¬ 
eral  important  generalizations  have 
emerged.  One  of  the  most  pregnant  in 
possibilities  for  the  future  is  the 
recognition  that  the  plant  is  a  very 
plastic  organization  and  can  be  modi¬ 
fied  to  a  considerable  extent  within  cer¬ 
tain  limits.  Two  methods  are  adopted: 
breeding,  which  may  be  on  observation¬ 
al  lines  or  on  the  Mendelian  method  of 
picking  out  the  desired  unit  characters 
from  plants  in  which  they  occur  and 
assembling  them  in  a  new  plant;  and 
selection,  in  which  a  desirable  plant  is 
caused  to  produce  seed  from  which 
stocks  are  multiplied.  The  scientific 
problems  fall  within  the  province  of  the 
science  of  genetics;  the  practical  signi¬ 
ficance  of  the  work  lies  in  the  fact  that 
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it  greatly  simplifies  the  agricultural 
problem  by  providing  plants  more  or 
less  suitable  to  the  existing  natural  con¬ 
ditions  where  otherwise  the  expert 
would  have  the  difficult,  if  not  impos¬ 
sible,  task  of  making  the  conditions 
suit  the  available  plants.  The  work  has 
proved  extraordinarily  fruitful  and  has 
given  astonishing  results  even  in  our 
own  time.  It  has  played  no  small  part 
in  the  amazing  development  of  Wheat 
growing  in  Canada.  When  the  British 
Association  went  to  Winnipeg  in  1909 
we  were  all  impressed  by  the  fact  that 
Canada  had  then  passed  the  160-mil¬ 
lion  bushel  mark  in  production,  but  who 
would  have  thought  that  within  four¬ 
teen  years  the  production  would  exceed 
474  million  bushels?  Even  in  England, 
where  wheat  has  been  grown  for  2,000 
years,  and  where  farmers  have  a  long 
traditional  knowledge  of  the  crop,  the 
new  varieties  introduced  by  Biffen  have 
increased  the  yields  and  the  certainty 
of  yields.  The  triumphs  of  Webber  and 
others  in  the  United  States,  of  Nielson 
Ehle  with  cereals  in  Sweden,  Jeffreys  in 
standardizing  the  quality  of  cotton  in 
Egypt,  the  Howards  in  producing 
wheats  for  India,  to  mention  only  a 
few,  are  still  fresh  in  our  minds.  In  the 
first  period  in  the  development  of  agri¬ 
cultural  science  the  honours  in  the 
matter  of  practical  applications  lay 
with  the  chemists  for  the  artificial 
manures,  but  in  the  present  period  we 
must  admit  that  they  lie  with  the  plant 
breeders  and  selectors  who,  indeed,  are 
only  on  the  threshold  of  what  they  may 
yet  accomplish.  And  this  great  prac¬ 
tical  purpose  of  finding  or  producing 
varieties  of  crops  specially  suited  to 
local  conditions  would  be  further  ad¬ 
vanced  if  the  work  were  done  in  co¬ 
operation  with  plant  physiologists  who 
could  precisely  define  the  modifications 
required.  Much  saving  of  time  and 
effort  could  be  effected  if  it  were  pos¬ 


sible  to  set  up  some  International  gar¬ 
den  where  small  quantities  of  the  plant 
breeders’  productions  could  be  grown, 
including  those  which  each  one  has  re¬ 
jected  as  being  unsuitable  to  his  partic¬ 
ular  requirements.  Many  of  these  un¬ 
wanted  outcasts  might  prove  of  value 
in  other  conditions. 

A  second  generalization  is  that  the 
soil  is  not  a  fixed,  constant  thing,  but  is 
pulsating  with  change.  It  contains  a 
great  population  of  micro-organisms 
which,  among  other  activities,  decom¬ 
pose  the  dead  plant  residues,  produc¬ 
ing  nitrates,  humic  and  other  sub¬ 
stances  of  great  importance  in  crop  pro¬ 
duction.  But  the  numbers  of  these  or¬ 
ganisms  fluctuate  continually,  and  the 
bacteria  at  least  change  hourly;  the 
nitrates  suffer  equally  rapid  changes  in 
amount.  Even  the  mineral  part  of  the 
soil  is  not  constant  in  composition. 
Modern  research  work  shows  that  many 
of  the  properties  determining  fertility 
in  soils  are  due  to  the  soil  colloids,  and 
some  of  the  most  important  are  attri¬ 
butable  to  calcium  complexes.  These 
are  unstable  and  are  affected  by  the 
soil  water.  If  the  water  is  free  from 
salts  but  contains  carbon  dioxide,  the 
calcium  may  be  replaced  by  hydrogen, 
and  an  acid  soil  results;  if  the  water 
contains  sodium  chloride,  the  calcium 
is  replaceable  by  sodium  and  the  result¬ 
ing  complex  may  readily  give  rise  to  an 
alkali  soil.  So  far  as  is  known,  the 
changes  are  governed  by  the  ordinary 
stoichiometric  laws,  the  equilibrium  fol¬ 
lowing  the  usual  course  expected  when 
a  colloid  is  concerned.  But  the  import¬ 
ant  fact  emerges  that  any  soil  not  well 
supplied  with  calcium  contains  within 
itself  the  possibility  of  becoming 
acid  and  therefore  infertile,  or  alkaline 
and  probably  sterile,  according  to  the 
nature  of  the  soil  water  soaking  through 
it.  The  various  biological  and  chemical 
changes  tend  to  alter  the  composition  of 
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the  soil  solution.  Apparently,  however, 
the  colloids  have  a  steadying  or  ‘buffer¬ 
ing’  effect,  reducing  the  degree  of  aci¬ 
dity  caused  by  the  production  of  acids 
and  absorbing  or  precipitating  various 
ions  that  might  otherwise  cause  disturb¬ 
ances. 

A  third  important  generalization  that 
has  emerged  is  that  the  relations  of  the 
plant  and  the  soil  are  not  rigidly  fixed 
but  are  capable  of  considerable  varia¬ 
tion,  being  profoundly  influenced  by  a 
third  factor,  the  climate.  A  soil  moder¬ 
ately  fertile  in  one  set  of  conditions  may 
be  relatively  unproductive  in  another. 
This  happens  repeatedly  with  soils  con¬ 
taining  much  clay  or  much  coarse  sand. 
In  Table  I.  are  given  the  mechanical 
analyses  of  two  soils,  one  of  which,  the 
Lias  clay  from  England,  is  quite  un¬ 
workable  and  remains  derelict  under 
our  conditions  of  cool  temperature  and 
moderate  but  frequent  rainfall,  by  rea¬ 
son  of  its  high  content  of  clay  and  fine 
silt ;  while  the  other,  which  contains  even 


more  clay,  is  capable  of  carrying  good 
crops  of  grain  and  cotton  under  the  hot 
dry  conditions  of  the  Sudan.  The 
Western  prairie  soil  is  of  similar  physical 
type  to  that  of  the  English  Weald  soil, 
but  while  the  prairie  soil  under  its  cli¬ 
matic  conditions  of  warm  dry  summer 
and  cold  dry  winter  is,  and  is  likely  to 
remain,  a  fertile  wheat  producer,  the 
Weald  soil  under  the  wetter  conditions 
of  England  is  less  fertile.  In  hot  dry 
conditions  the  clay  is  no  disadvantage 
and  may  even  be  an  advantage,  but  in  - 
wet  conditions  it  becomes  a  serious 
drawback;  indeed,  it  might  be  possible 
to  find  some  mathematical  relationship 
between  rainfall  and  degree  of  objec¬ 
tionableness  in  clay. 

Table  I. 

Soils  of  similar  type  as  regards  me¬ 
chanical  analysis,  but  varying  greatly 
in  fertility  by  reason  of  climatic  differ¬ 
ences. 


Rich  in  finer  fractions 

Rich  in  coarser 
fractions 

Waste 

Poor 

land  very 

Fertile 

farm  land 

Good 

difficult 

,soil, 

difficult 

prairie 

Waste 

Market 

of  culti- 

millet  & 

to  culti- 

soil, 

land, 

garden, 

vation 

cotton 

vate 

Wheat 

Norfolk 

Anglesey 

Lias  clay 

Weald 

Oxford- 

Sudan 

clay, 

Brandon 

22  in. 

35  in. 

shire 

Kent 

rain 

rain 

Coarse  sand,  2.0  to  0.2  mm  ... 

0.7 

7.6* 

1.5 

2.5 

62.4 

93.7 

Fine  sand,  0.2  to  0.04  mm . 

2.0 

20.9 

11.0 

15.4 

25.7 

2.8 

Silt,  0.04  to  0.01  mm  . 

6.4 

v  19  fi 

19.6 

17.7 

0.2 

0.5 

Fine  silt,  0.01  to  0.002  mm . 

22.0 

j  1Z.O 

26.8 

16.1 

1.8 

0.4 

Clay  (below  0.002  mm.) . 

41.0 

55.9 

22.1 

29.2 

0.6 

Nil. 

*  Mainly  black  nodules  of  calcium  carbonate. 


It  appears  then  that  if  a  fertile  soil 
were  carried  from  one  country  to  another 
its  productive  power  would  not  neces¬ 
sarily  be  carried  with  it.  Its  fertility  is, 
to  a  considerable  extent,  dependent  on 
the  fact  that  it  fits  in  with  the  climatic 
factors  in  producing  conditions  favour¬ 
able  to  good  growth  of  desirable  crops. 


Complexity  of  The  Problem: 

Methods  of  Attack 

The  agricultural  investigator  is  thus 
confronted  with  three  closely  interlock¬ 
ing  agencies — the  plant,  the  climate, 
and  the  soil — each  of  which  is  variable 
within  certain  limits,  and  each  playing 
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a  large  part  in  the  crop  production 
which  it  is  his  business  to  study. 

Confronted  with  a  .problem  of  this 
degree  of  complexity  there  are  two  meth¬ 
ods  of  procedure:  the  empirical  methods 
of  field  observations  and  experiments, 
in  which  there  is  no  pretense  of  great 
refinement  and  no  expectation  that  the 
same  result  will  ever  be  obtained  twice 
it  being  sufficient  if  over  an  average  of 
numerous  trials  a  result  is  obtained 
more  often  than  would  be  expected  from 
the  laws  of  chance;  and  the  scientific 
method,  in  which  the  factors  are  care¬ 
fully  analyzed  and  their  effects  studied 
quantitatively;  a  synthesis  is  then  at¬ 
tempted,  and  efforts  are  made  to  recon¬ 
struct  the  whole  chain  of  processes  and 
results.  The  scientific  method  is,  of 
course,  the  one  to  which  we  are  natur¬ 
ally  attracted.  But  common  truthful¬ 
ness  compels  one  to  admit  that  up  to 
the  present  the  greatest  advances  in 
the  actual  production  of  crops  have 
been  effected  by  the  empirical  method, 
and  not  infrequently  by  men  who  are 
really  artists  rather  then  men  of  science 
in  that  they  are  guided  by  some  intui¬ 
tive  process  which  they  cannot  explain, 
and  that  they  have  the  vision  of  the  re¬ 
sult  before  they  obtain  it,  which  the 
scientific  man  commonly  has  not. 

The  best  hope  for  the  future  lies  in 
the  combination  of  the  empirical  and 
the  scientific  methods.  This  is  steadily 
being  accomplished  by  the  recent  strong 
infusion  of  science  into  the  art  of  field 
experimentation,  which  has  much  en¬ 
hanced  the  value  of  the  field  work  and 
the  trustworthiness  of  its  results.  Mod¬ 
ern  methods  of  replication,  such  as  have 
been  worked  out  at  Rothamsted,  and  in 
the  United  States  by  Harris  of  the  Var- 
negie  Trust  (Cold  Spring  Harbor),  Kies- 
selbach  in  Nebraska,  Myers  and  Love  of 
Cornell,  and  others,  constitute  a  marked 
improvement  in  plot  technique.  And 
the  figures  themselves,  besides  being 


more  accurate,  can  be  made  to  yield  , 
more  information  than  was  formerly  the 
case. 

Great  advances  have  been  made  in  the 
methods  of  analysing  the  results.  The 
figures  are  never  the  same  in  any  two 
seasons,  since  the  climatic  conditions 
profoundly  affect  the  yields.  A  few  men 
like  J.  H.  Gilbert,  have  the  faculty  of 
extracting  a  great  deal  of  information 
from  a  vast  table  of  figures,  but  in  the 
main  even  the  trained  scientific  worker 
can  make  very  little  of  them.  The 
reason  is  that  he  has  been  brought  up  to 
deal  with  cases  where  only  one  factor  is 
varying,  while  the  growth  of  plants  in¬ 
volves  the  interaction  of  three  variable 
factors:  the  plant,  the  soil,  and  the  cli¬ 
mate.  It  is  impossible  to  apply  in  the 
field  the  ordinary  methods  of  the  scien¬ 
tific  investigator  where  single  factors 
alone  are  studied;  very  different  meth¬ 
ods  are  needed,  adapted  to  the  case 
where  several  factors  very  simultane¬ 
ously. 

. 

Fortunately  for  agricultural  science, 
statisticians  have  in  recent  years  work¬ 
ed  out  methods  of  this  kind,  and  these 
are  being  modified  and  developed  by  R. 
A.  Fisher  and  Miss  Mackenzie  for  ap¬ 
plication  to  the  Rothamsted  field  data. 

It  so  happens  that  this  material  is  very 
suitable  for  the  purpose,  since  a  large 
number  of  the  field  experiments  have 
been  repeated  every  year  for  seventy  or 
eighty  years  on  the  same  crop  and  on  the 
same  piece  of  land,  using  the  same 
methods;  the  field  workers  also  remain 
the  same  for  many  years,  the  changes 
being  rare  and  without  break  in  con¬ 
tinuity.  Although  the  statistical  inves¬ 
tigation  is  only  recently  begun,  mathe¬ 
matical  expression  has  already  been 
given  to  the  relationship  between  rain¬ 
fall  and  yield  of  wheat  and  barley  under 
different  fertilizer  treatments,  and  pre¬ 
cision  has  been  given  to  some  of  the 
ideas  that  have  hitherto  been  only  gen- 
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eral  impressions.  If  on  an  average  of 
years  a  farmer  is  liable  to  a  certain  dis¬ 
tribution  of  railfall,  it  is  becoming  pos¬ 
sible  to  advise  as  to  fertilizer  treatment 
which  enables  the  plant  to  make  the 
best  of  this  rainfall. 

Unfortunately,  few  other  Experi¬ 
mental  Stations  possess  such  complete 
masses  of  data  as  Rothamsted.  Methods 
are  now  being  devised,  however,  both 
by  Fisher  and  by  the  able  English  in¬ 
vestigator  who  modestly  conceals  his 
identity  under  the  pseudonym  ‘Student,’ 
for  the  study  of  smaller  numbers  of  data, 
and  it  is  hoped  that  these  or  others 
equally  effective  will  be  applied  to  the 
results  of  field  experiments  accumulated 
at  various  Experimental  Stations 
throughout  the  world.  A  massed  attack 
by  a  competent  band  of  statisticians 
on  the  whole  of  the  data  of  the  best 
Experimental  Stations,  dealing  with 
yields  of  crops  under  different  condi¬ 
tions  of  nutrient  supply,  temperature, 
rainfall  and  other  factors  that  go  to 
make  up  the  aggregate  called  season, 
would  yield  information  of  extraordin¬ 
ary  value. 

Investigations  of  this  kind,  however, 
are  necessarily  slow,  and  they  do  not 
themselves  afford  complete  informa¬ 
tion  ;  their  value  lies  in  the  fact  that  they 
reduce  a  very  complex  problem  to  a  set 
of  single-factor  problems  of  the  type 
with  which  the  scientific  investigator  is 
already,  familiar.  In  the  meantime, 
while  this  work  is  proceeding,  much  is 
being  done  by  observational  methods. 
At  Rothamsted  the  field  plots  are  under 
continual  observation  by  a  group  of 
three  workers,  a  physiologist,  an  ecolo¬ 
gist,  and  an  agriculturist,  who  study 
such  factors  as  rate  or  habit  of  growth, 
earliness  of  starting  or  maturing,  de¬ 
gree  of  resistance  to  insects  or  fungus 
attack;  there  observations  are  fully  re¬ 
corded  and  brought  before  the  chemical 
physical  and  botanical  departments  at 


regular  and  frequent  intervals.  Cer¬ 
tain  of  the  experiments  are  repeated  at 
other  centres  on  closely  similar  lines  for 
purposes  of  comparison.  In  conse¬ 
quence  our  old  field  plots  which  have 
been  studied  for  the  past  eighty  years 
by  Lawes,  Gilbert,  Warington,  and 
Hall,  and  might  have  been  supposed  to 
have  no  further  tales  to  tell,  are  found  to 
be  still  yielding  results  of  great  interest 
in  agricultural  science  and  practice. 

The  Results  Obtained:  Alterations 
in  the  Plant. 

We  shall  begin  with  the  results  ob¬ 
tained  by  effecting  alterations  in  the 
plant.  Reference  has  already  been  made 
to  the  changes  brought  about  by  the 
plant  breeder,  $.nd  we  need  not  stop  to 
argue  whether  the  great  improvements 
in  crops  made  in  pre-Mendelian  days 
by  the  Suttons  and  Findlay  in  potatoes 
by  Chevalier  in  barley,  by  the  Gartons 
in  oats,  Vilmorin  in  sugar  beet,  and 
others,  should  be  labelled  empirical  or 
scientific.  There  are  certain  other 
changes  in  plants,  however,  of  a  purely 
temporary  nature,  which  have  been 
induced  by  changes  in  conditions.  It  is 
a  commonplace  among  farmers  that 
certain  soil  conditions  influence  not  only 
the  yield  but  also  the  quality  of  crops. 
The  leaf  and  root  are  more  easily  affect¬ 
ed  than  the  seed.  The  case  of  man¬ 
golds  has  been  investigated  at  Rotham¬ 
sted;  the  sugar  content  of  the  root,  an 
important  factor  in  determining  feeding 
value,  was  increased  by  increasing  the 
supply  of  potassium  to  the  crop.  Mid¬ 
dleton  at  Cockle  Park  showed  that 
grass  increased  in  feeding  value —  quite 
apart  from  any  increase  in  quantity — 
when  treated  with  phosphates.  Potatoes 
are  considerably  influenced  by  manur¬ 
ing;  increasing  the  supply  of  potassium 
influences  the  composition  of  the  tubers 
and  also  that  much  more  impalpable 
quality — the  cook’s  estimate  of  the  value 
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of  the  potato;  While  we  have  found  at 
Rothamsted  that  a  high-class  cook  dis¬ 
criminated  between  potatoes  fertilized 
with  sulphate  of  potash  and  those  fer¬ 
tilized  with  muriate  of  potash,  giving 
preference  to  the  former. 

Grain  is  more  difficult  to  alter  by 
changes  in  environmental  conditions; 
indeed,  it  appears  that  the  plant  tends 
to  produce  seed  of  substantially  the 
same  composition  whatever  its  treat¬ 
ment — with  the  important  exception  of 
variation  in  moisture  supply.  Mr. 
Shutt  has  explored  the  possibilities  of 
altering  the  character  of  the  wheat  grain 
by  varying  the  soil  conditions,  and  finds 
that  increases  in  soil  moisture  decrease 
the  nitrogen  in  the  grain.  Similar  re¬ 
sults  have  been  obtained  in  the  United 
States. 

On  the  other  hand,  in  England  the  re¬ 
verse  seems  to  hold,  at  any  rate  for  bar¬ 
ley.  This  crop  is  being  fully  investi¬ 
gated  at  the  present  time  under  the  Re¬ 
search  Scheme  of  the  Institute  of  Brew¬ 
ing,  because  of  its  importance  in  the 
preparation  of  what  is  still  Britain’s 
national  beverage.  Increased  moisture 
supply  increases  the  percentage  of  nitro¬ 
gen  in  the  grain,  and  so  also  does  in¬ 
creased  nitrogen  supply,  though  to  a 
much  less  extent;  on  the  other  hand, 
both  potassic  and  phosphatic  fertilizers 
may  decrease  the  percentage  of  nitro¬ 
gen,  though  they  do  not  always  do  so; 
the  laws  regulating  their  action  are  un¬ 
known  to  us. 

The  practical  importance  of  these 
problems  of  regulating  the  composition 
of  the  plant  lies  in  the  fact  that  the 
farmer  can  control  his  fertilizer  supply 
and  also  to  some  extent  his  moisture 
supply,  so  that  it  lies  within  his  power 
to  effect  some  change  should  he  wish 
to  do  so. 

The  following  are  the  nitrogen  con¬ 
tents  and  the  valuations  of  barley  grown 


in  the  same  season  from  the  same  lot  of 
seed  on  farms  only  a  few  miles  apart: — 

Effect  of  Moisture 

Drier  soil  Moist  land 
Nitrogen  per  cent. 

ingrain....: .  1.44  1.80 

Valuation  per  quar¬ 
ter  of  448  lb .  52s.  5d.  41s.  6d. 

Effect  of  Nutrients 

No  ni-  Ni¬ 
trogenous  trogenous 
manure  manure 

Nitrogen  per  cent, 

ingrain .  1.379  1.464 

Valuation  per  quar¬ 
ter  of  448  lbs .  53s.  52s. 

At  present  we  know  but  little  about 
the  matter  and  we  are  not  in  a  position 
to  advise  the  farmer  as  to  how  he  may 
use  these  facts  to  the  full  advantage. 
The  complete  study  of  the  problem 
necessitates  the  co-operation  of  a  plant 
physiologist. 

There  is  another  direction  also  in 
which  alterations  in  the  plant  would  be 
of  great  value  if  only  we  knew  with  cer¬ 
tainty  how  to  bring  them  about. 

In  agricultural  science  one  some¬ 
times  thinks  only  of  the  crop  and  the 
factors  that  affect  its  growth.  But  in 
agricultural  practice  there  is  often  an¬ 
other  partner  in  the  concern:  a  pest  or 
parasite  causing  disease.  The  amount 
of  damage  done  by  pests  and  diseases  to 
agricultural  crops  is  astounding;  in 
Britain  it  is  probably  at  least  10  per 
cent,  of  the  total  value  of  the  crops  and 
the  loss  is  probably  some  £12,000,000 
sterling  per  annum;  in  some  countries 
it  is  considerably  more.  Indeed,  the 
number  of  insect  pests  and  of  harmful 
fungi  and  bacteria  that  skilled  entomo¬ 
logists  and  mycologists  have  found  in 
our  fields  might  almost  lead  us  to  de¬ 
spair  of  ever  raising  a  single  crop,  but 
fortunately  the  young  plant,  like  the 
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human  child,  grows  up  in  spite  of  the 
vast  number  of  possible  deaths.  The 
saving  fact  seems  to  be  that  the  pest 
does  harm  only  when  three  sets  of  condi¬ 
tions  happen  to  occur  together:  the  pest 
must  be  present  in  the  attacking  state; 
the  plant  must  be  in  a  sufficiently  re¬ 
ceptive  state;  and  the  conditions  must 
be  favourable  to  the  development  of 
the  pest.  It  is  because  this  favorable 
conjunction  of  conditions  comes  but 
rarely  that  crops  manage  to  survive. 
And  this  gives  us  the  key  to  control  if 
only  we  knew  how  to  use  it.  .Complete 
control  of  any  of  these  three  conditions 
would  end  all  plant  diseases.  Unfor¬ 
tunately,  control  is  never  complete  even 
in  glasshouse  culture,  still  less  out  of 
doors.  But  even  partial  control  would 
be  very  helpful.  All  these  pests  go 
through  life  cycles,  which  are  being 
studied  in  great  detail  all  over  the  world, 
and  especially  in  the  United  States. 
Somewhere  there  occurs  a  stage  which 
is  weaker  or  more  easily  controlled  than 
others,  and  the  pest  would  become  harm¬ 
less  if  the  chain  could  be  broken  here 
or  if  the  cycle  could  be  sufficiently  re¬ 
tarded  to  give  the  plant  a  chance  of 
passing  the  susceptible  stage  before 
it  is  attacked.  ^ 

The  plants  themselves,  as  we  have 
just  seen,  are  in  some  degree  under  con¬ 
trol,  and  if  they  could  be  pushed  through 
the  susceptible  stages  before  the  pest 
was  ready  they  would  escape  attack. 
Barley  in  England  is  some  times  con¬ 
siderably  injured  by  the  gout  fly  (Chlo- 
rops  toeniopus).  The  larvae  emerge 
in  spring  from  the  eggs  laid  on  the  leaves 
and  invariably  crawl  downwards,  en¬ 
tering  the  young  ear  if,  as  usually  hap¬ 
pens,  it  still  remains  ensheathed  in 
leaves.  J.  G.  H.  Frew,  at  Rothamsted, 
has  shown  that  early  sowing  and  suit¬ 
able  manuring  cause  the  ear  to  grow 
quickly  above  the  track  of  the  larvae, 
and  thus  to  escape  injury.  E.  A.  An¬ 


drews,  in  India,  has  found  that  tea 
bushes  well  supplied  with  potassic  fer¬ 
tilizer  escape  attack  from  'the  mosqui¬ 
to  bug  (Helopeltis)  for  the  rest  of  the 
season,  apparently  because  bushes  so 
treated  become  unsuitable  as  food  to 
the  pest.  And  further,  the  conditions 
are  alterable.  H.  H.  King,  in  the  Sudan, 
has  effected  some  degree  of  control  of 
the  cotton  thrips  (Heliothrips  indicus) 
by  giving  the  plant  protection  against 
the  drying  North  wind  and  so  main¬ 
taining  a  rather  more  humid  atmosphere 
— a  condition  in  which  the  plant  flour¬ 
ishes  more  than  the  pest.  Tomatoes 
in  England  suffered  greatly  from  Ver- 
ticillium  wilt  till  it  was  found  that  a 
small  alteration  of  temperature  threw 
the  attack  out  of  joint.  They  are  also 
much  affected  by  stripe  disease  (B. 
lathyri),  but  they  become  more  resistant 
when  the  supply  of  potash  is  increased 
relative  to  the  nitrogen.  It  has  recently 
been  maintained,  though  the  proof  is  not 
yet  sufficient,  that  an  altered  method  of 
cultivating  wheat  in  England  will  afford 
a  good  protection  against  bunt.  These 
cultural  methods  of  dealing  with  plant 
diseases  and  pests  offer  great  possibili¬ 
ties,  and  a  close  study  jointly  by  plant 
physiologists  and  pathologists  of  the 
responses  of  the  plant  to  its  surround¬ 
ings,  and  the  relationships  between  the 
physiological  conditions  of  the  plant  and 
the  attacks  of  its  various  parasites, 
would  undoubtedly  yield  results,  of 
great  value  for  the  control  of  plant  dis¬ 
eases.  Again,  however,  the  plant  breed¬ 
er  can  save  a  world  of  trouble  by  pro¬ 
ducing  a  variety  resistant  to  the  dis¬ 
ease;  or  there  may  fortunately  be  found 
an  immune  plant  from  which  stocks 
can  be  had,  as  in  the  case  of  the  pota¬ 
toes  found  by  Mr.  Gough  to  be  immune 
to  the  terrible  wart  disease. 

Control  of  Environmental  Factors 
It  thus  appears  that,  if  only  plant 
breeders  and  plant  physiologists  could 
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learn  to  alter  existing  plants  or  to  build 
up  new  plants  in  such  a  way  that  they 
should  be  well  adapted  to  existing  soil 
and  climatic  conditions,  and  not  adapt¬ 
ed  to  receive  disease  organisms  at  the 
time  the  organisims  are  ready  to  come — 
if  only  they  could  do  this  all  agricultural 
land  would  become  fertile  and  plant 
diseases  and  pests  would  become  in¬ 
effective:  at  any  rate  until  the  pests 
adapted  themselves  to  the  new  plants. 
Although  no  one  can  set  limits  to  the 
possibilities  of  plant  breeding  and  plant 
physiology,  we  cannot  assume  that  we 
are  anywhere  near  this  desirable  achieve¬ 
ment  or  that  we  are  likely  to  be  in  our 
time.  There  will  always  remain  the 
necessity  for  altering  the  environmental 
conditions  to  bring  them  closer  to  the 
optimum  conditions  for  the  growth  of 
the  plant.  No  attempt  is  yet  made  in 
the  field  to  control  two  of  the  most  im¬ 
portant  of  the  factors:  the  light  and  the 
temperature,  though  it  is  being  tried 
experimentally.  There  is  a  great  field 
for  future  workers  here ;  at  present  plants 
utilize  only  a  fraction  of  the  radiant 
energy  they  receive.  At  Rothamsted 
attempts  have  been  made  by  F.  G. 
Gregory  to  measure  this  fraction;  the 
difficulties  are  considerable,  but  the 
evidence  shows  that  our  most  efficient 
plants  lag  far  behind  our  worst  motor¬ 
cars  when  regarded  as  energy  trans¬ 
formers  for  human  purposes.  One 
hundred  years  ago  the  efficiency  of  an 
engine  as  transformer  of  energy  was 
about  2  per  cent.;  now,  as  a  result  of 
scientific  developments,  it  is  more  than 
30  per  cent.  To-day  the  efficiency  of 
the  best  crops  in  England  as  trans¬ 
formers  of  the  sun’s  energy  is  about  1 
per  cent.:*  can  we  hope  for  a  similar 
development  in  the  next  hundred  years? 
If  such  an  increase  could  be  obtained 
an  ordinary  crop  of  wheat  would  be 


about  400  bushels  per  acre,  and  farm¬ 
ers  would  feel  sorry  for  themselves  if 
they  obtained  only  200  bushels.  But  we 
are  only  at  the  beginning  of  the  subject. 
Increases  in  plant  growth  amounting 
to  some  20  or  25  per  cent,  have  been  ob¬ 
tained  by  V.  H.  Blackman  in  England 
under  the  influence  of  the  high-tension 
electric  discharge,  which  presumably 
acts  by  increasing  in  some  way  the  effi¬ 
ciency  of  the  plant  as  an  energy  trans¬ 
former.  Possibly  other  ways  could  be 
found.  It  needs  only  a  small  change 
in  efficiency  to  produce  a  large  increase 
in  yield.  Much  could  be  learned  from 
a  study  of  the  mass  of  data  which 
could  be  accumulated  if  agricultural  in¬ 
vestigators  would  express  their  results 
in  energy  units  as  well  as  in  crop  yields 
as  at  present. 

Interesting  results  may  be  expected 
from  the  attempts  now  being  made  in 
glasshouse  culture  both  in  Germany 
and  at  Cheshunt  to  increase  the  rate  of 
plant  growth  by  increasing  the  concent¬ 
ration  of  the  carbon  dioxide  in  the  at¬ 
mosphere. 

Control  of  The  Soil  Factors 

The  soil  factors  lend  themselves  more 
readily  to  control  and  much  has  been 
already  achieved.  Water  supply  was 
one  of  the  first  to  be  dealt  with.  Civi¬ 
lization  arose  in  the  dry  regions  of  the 
earth,  and  as  far  back  as  5,000  years  ago 
irrigation  was  so  advanced  as  a  practi¬ 
cal  method  that  it  came  into  the  ordin¬ 
ances  drawn  up  by  the  great  Babylon¬ 
ian  king  Hammurabi.  The  chief  prob¬ 
lems  at  the  present  time  are  to  discover 
effective  means  of  economising  water 
and  to  ascertain,  and  if  possible  control, 
the  relationships  between  the  soil,  the 
water  and  the  dissolved  substances  in 
the  water.  Economical  use  of  water  is 
necessary  because  it  allows  larger  areas 


*The  remaining  energy  being  largely  used  up  in  transpiration.  This  figure  refers  to  the  total 
radiation  received  by  the  leaf,  and  not  to  the  fraction  received  by  the  chloroplast  surface.  For 
this  latter  the  value  is  much  higher. 
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to  be  irrigated,  and  because  water  be¬ 
yond  a  certain  amount  injures  the  soil 
and  asphyxiates  the  plant  roots.  This 
part  of  the  problem  is  largely  one  of  en¬ 
gineering  and  police  control.  The  more 
serious  problem,  perhaps  the  most  seri¬ 
ous  confronting  agricultural  science  to¬ 
day,  is  that  presented  by  the  soluble 
matter  in  the  water  and  the  soil.  The 
terrible  spectre  of  alkali  looms  ahead  of 
every  irrigation  project;  it  may  be  kept 
under  control  for  a  longer  or  shorter 
time  or  it  may  completely  wreck  the 
scheme.  Instances  could  be  multiplied 
of  schemes  started  with  great  expecta¬ 
tions  of  results  yet  yielding  only  disap¬ 
pointment  and  loss.  A  volume  could  be 
filled  with  the  tragedies  of  the  alkali 
problem.  Neutral  salts,  particularly 
sodium  sulphate,  are  not  harmful  to 
plants  unless  their  concentration  ex¬ 
ceeds  a  certain  critical  value;  indeed, 
some  of  the  heavy  soils  in  dry  countries, 
as  in  Egypt  and  the  Sudan,  become  un¬ 
workable  if  washed  with  pure  water; 
they  remain  flocculated  only  because 
some  soluble  salts  are  present.  Chlo¬ 
rides  beyond  a  critical  concentration 
are  more  harmful  to  the  plant,  but  so¬ 
dium  carbonate  is  deadly,  and  there  is 
no  certain  way  at  present  of  overcom¬ 
ing  its  effects. 

The  empirical  method  has  apparently 
gone  as  far  as  it  can,  and  nothing  more 
can  be  expected  until  some  fresh  open¬ 
ing  is  discovered  by  scientific  workers. 

Almost  equally  important  is  the  more 
efficient  utilization  of  water  in  dis¬ 
tricts  where  the  rainfall  is  sufficiently 
high  to  obviate  the  need  for  irrigation, 
but  insufficient  to  allow  of  any  wastage 
of  water.  The  practical  work  of  the 
Utah  agriculturists  as  exemplified  by 
Widstoe,  and  the  laboratory  results  of 
Keen  at  Rothamsted,  all  indicated  that 
something  can  be  done.  It  is  legitimate 
to  hope  that  the  next  great  advance  will 
come  from  Canada,  where  in  the  West 


there  are  admirable  opportunities  for 
studying  the  problem. 

Inseparably  bound  up  with  water 
supply  are  the  questions  of  cultivation 
and  of  drainage,  which  affect  not  only 
the  water  but  the  air  supply  to  the  roots. 
This  former  subject  is  now  attracting 
considerable  attention:  the  great  need 
is  to  discover  means  for  expressing  culti¬ 
vation  in  exact  physical  and  engineer¬ 
ing  units.  The  measurements  of  Keen 
and  Haines  at  Rothamsted,  and  the 
chemical  work  of  A.  F.  Joseph,  N.  Com¬ 
ber,  and  others  on  clay,  and  of  Oden, 
Page,  and  others  on  humus,  indicate  the 
possibility  of  finding  exact  expressions 
and  of  effecting  co-operation  with  the 
workers  in  the  new  fields  of  agricultural 
engineering. 

Another  soil  factor  which  readily  lends 
itself  to  some  degree  of  control  is  the 
amount  of  plant  nutrients  present.  The 
possibility  of  increasing  this  by  means 
of  manure  has  been  so  frequently  ex¬ 
plored  in  field  trials  that  it  has  some¬ 
times  been  regarded  as  almost  a  com¬ 
pleted  story;  indeed,  Rothamsted  tradi¬ 
tion  affirms  that  Lawes  himself  once 
gave  orders  to  have  the  Broadbalk  field 
experiments  discontinued  because  they 
had  nothing  further  to  tell;  it  was  only 
the  earnest  persuasion  of  Gilbert  that 
caused  him  to  countermand  the  order. 
So  far  from  the  subject  being  exhausted 
it  still  bristles  with  problems.  The  new 
nitrogenous  fertilizers,  resulting  from 
war-time  activities  in  nitrogen  fixation; 
the  need  for  reducing  the  cost  of  super¬ 
phosphate;  the  change  in  character  of 
basic  slag;  and  the  Alsatian  develop¬ 
ment  in  potash  production  are  produc¬ 
ing  changes  in  the  fertilizer  industry  the 
full  effects  of  which  are  not  easy  to  fore¬ 
see.  Economic  pressure  is  driving  the 
farmer  to  derive  the  maximum  benefit 
from  his  expenditure  on  fertilizers,  line, 
farmyard  manure,  and  other  amelior¬ 
ating  agents,  and  is  compelling  a  more 
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careful  study  of  possibilities  hitherto 
disregarded,  such  as  the  use  of  magne¬ 
sium  salts,  silicates,  and  sulphur  as  fer¬ 
tilizers,  and,  above  all,  a  much  more 
precise  diagnosis  of  soil  deficiencies  than 
was  thought  necessary  in  pre-war  days. 

But  there  are  more  fundamental  prob¬ 
lems  awaiting  solution.  It  is  by  no 
means  certain  that  we  know  even  yet 
all  the  plant  nutrients.  The  list  com¬ 
piled  by  Sachs  many  years  ago  includes 
all  needed  in  relatively  large  amounts, 
but  Gabriel  Bertrand  has  shown  that  it 
is  not  complete  and  that  certain  sub¬ 
stances — he  studied  especially  man¬ 
ganese — are  essential,  although  only  in 
very  small  amounts.  Miss  Katherine 
Warington,  working  with  Dr.  Brenchley 
at  Rothamsted,  has  shown  that  legum¬ 
inous  plants  fail  to  develop  in  the  so- 
called  complete  culture  solution  unless 
a  trace  of  boric  acid  is  added.  Maze  has 
indicated  other  elements  needed  in  small 
amounts. 

Another  problem  needing  elucidation 
is  the  relationship  between  the  quantity 
of  nutrients  supplied  and  the  amount  of 
dry  matter  produced.  Is  dry  matter 
production  simply  proportional  to 
nutrient  supply,  as  Liebig  argued, 
with  the  tailing  off  beyond  a  cer¬ 
tain  point,  as  demonstrated  by  Lawes 
and  Gilbert,  or  is  it  always  less 
than  this,  as  indicated  by  Mitscher- 
lich’s  logarithmic  curve,  or  is  the  rela¬ 
tionship  expressed  by  one  of  the  more 
complex  sigmoid  curves  as  there  is  some 
reason  to  suppose?  We  do  not  know; 
and  the  problem  is  by  no  means  simple, 
yet  it  governs  the  ‘diminishing  returns’ 
about  which  farmers  now  hear  so  much. 
Again,  very  little  is  known  of  the  rela¬ 
tionship  between  nutrition  and  period 
of  growth.  One  and  the  same  quantity 
of  a  nitrogenous  fertilizer,  for  example, 
may  have  very  different  effects  on  the 
plant  according  as  it  is  given  early  or  late 
in  life;  not  only  is  there  a  difference  in 


quantity  of  growth,  but  also  in  the  char¬ 
acter  of  the  growth.  Late  dressings 
cause  the  characteristic  dark-green  color 
to  appear  late  in  the  season,  and  thus 
affect  the  liability  to  fungois  diseases; 
they  increase  the  precentage  of  nitro¬ 
gen  in  the  grain  and  they  may  give  larg¬ 
er  increases  of  crop  than  early  dressings. 

Investigations  are  needed  to  find  the 
best  methods  of  increasing  the  supply 
of  organic  matter  in  the  soil  and  its 
value  for  the  different  crops  in  the  ro¬ 
tation. 

All  these  problems  will  sooner  or  later 
find  some  solution.  But  there  remains 
a  greater  problem  of  more  importance 
than  any  of  them:  the  linking-up  of 
plant  nutrition  studies  with  those  of  the 
soil  solution.  As  our  cousins  in  the 
United  States  were  the  first  to  empha¬ 
size,  the  fundamental  agent  in  the  nu¬ 
trition  of  the  plant  is  the  soil  solution, 
and  they  have  made  a  remarkable  series 
of  investigations  into  what  appeared  at 
one  time  a  hopeless  proposition — the 
physico-chemical  interactions  between 
the  soil  and  the  soil  water.  Whitney 
and  Cameron  began  the  work,  and  it 
has  gone  on  with  much  controversy — 
as  important  scientific  investigations 
always  do — and  it  is  now  being  attacked 
with  much  vigor  by  some  of  the  younger 
scientific  workers,  particularly  in  the 
Californian  school:  Burd,  Hoagland, 
Kelley,  Lipman,  Stewart,  Sharp,  and 
others.  There  is  also  some  valuable 
work  by  Gola  and  other  Italians.  The 
natural  soil  solution  is  not  always  the 
best  for  the  growth  of  plants.  It  is 
reasonable  to  suppose  that  the  most 
efficient  method  of  using  fertilizers 
would  be  for  making  up  the  soil  solu¬ 
tion  to  the  optimum  composition  and 
concentration  for  each  stage  of  the 
growth  of  the  crop.  Unfortunately, 
this  cannot  yet  be  done.  The  added 
fertilizer  does  not  simply  increase  the 
concentration  of  the  soil  solution  to  the 
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precise  extent  that  might  be  expected; 
there  are  interactions,  absorptions,  and 
base  exchanges  of  the  kind  studied  first 
by  Way,  much  later  by  van  Bemmelen 
and  by  Gedroiz,  and  more  recently  by 
Hissink  and  by  Wiegner.  Further,  the 
plant  relationships  are  not  constant; 
there  is  apparently — though  this  is  not 
certain — more  response  to  certain  nu¬ 
trients  at  one  time  of  its  life  than  at 
another.  A  great  advance  in  crop 
production  may  be  expected  when  the 
soil  chemists  have  discovered  the  laws 
governing  the  soil  solution,  when  the 
plant  physiologists  can  give  definite 
expression  to  the  plant’s  response  to  nu¬ 
trients,  and  when  someone  is  able  to 
put  these  results  together  and  show 
how  to  alter  the  soil  solution  so  that  it 
may  produce  the  maximum  effect  on  the 
plant  at  the  particular  time.  The  new 
soil  chemistry  will  yet  have  its  triumphs. 

The  Soil  Micro-organisms:  Can 
They  Be  Controlled 

It  is  now  more  than  forty  years  since 
the  discovery  of  the  great  importance 
of  micro-organisms  in  determining  soil 
fertility.  Practical  applications  neces¬ 
sarily  lag  far  behind;  but  already  three 
have  been  made  each  of  which  opens 
out  great  possibilities  for  the  future. 
The  long-standing  problem  of  inocula¬ 
tion  of  leguminous  crops  with  their  ap¬ 
propriate  organisms  has  already  been 
solved  in  one  or  two  of  its  simple  cases, 
chiefly  lucerne  on  new  land,  and  the  new 
process  has  helped  in  the  remarkable  ex¬ 
tension  of  the  lucerne  crop  in  the  United 
States  and  in  Denmark.  We  believe  at 
Rothamsted  that  the  more  difficult 
English  problem  is  now  solved  also. 
Interesting  possibilities  are  opened  up 
by  the  observation  that  a  preliminary 
crop  of  Bokhara  clover  seems  to  facili¬ 
tate  the  growth  of  the  lucerne. 

The  organisms  effecting  decomposi¬ 
tion  are  now  coming  under  control, 


and  are  being  made  to  convert  straw 
into  farmyard  manure  (or  material  very 
much  like  it)  without  the  use  of  a  single 
farm  animal.  The  process  was  worked 
out  at  Rothamsted,  and  is  being  de¬ 
veloped  by  the  Adco  Syndicate,  who  are 
now  operating  it  on  a  large  scale  and 
are  already  successfully  converting  some 
thousands  of  tons  of  straw  annually  into 
good  manure. 

The  third  direction  in  which  control  of 
the  soil  organisms  is  being  attempted  is 
by  partial  sterilization.  This  process 
is  much  used  in  the  glasshouse  industry 
in  England,  and  it  has  led  to  consider¬ 
able  increases  in  crop  yields.  The  older 
method  was  to  use  heat  as  the  partial 
sterilizing  agent,  and  this  still  remains 
the  most  effective,  but  owing  to  its  cost¬ 
liness  efforts  have  been  made  to  replace 
it  by  chemicals.  Considerable  success 
has  been  attained;  we  have  now  found 
a  number  of  substances  which  seem 
promising.  Some  of  these  are  by¬ 
products  of  coal  industries;  others, 
such  as  chlor-  and  nitro-derivatives  of 
benzene  or  cresol,  are  producible  as 
crude  intermediates  in  the  dye  industry. 

The  Need  For  Fuller  Co-operation 

Looking  back  over  the  list  of  prob¬ 
lems  it  will  be  seen  that  they  are  all 
too  complex  to  be  completely  solved 
by  any  single  worker.  Problems  of 
crop  production  need  the  co-operation 
of  agriculturists,  plant  physiologists, 
soil  investigators,  and  statisticians. 
Even  plant  breeding  necessitates  the 
help  of  a  physiologist  who  can  specify 
just  what  the  breeder  should  aim 
at  producing.  And  this  gives  the 
key-note  to  the  period  of  agricultural 
science  on  which  we  have  now  entered 
— it  is  becoming  more  and  more  a  period 
of  co-operation  between  men  viewing 
the  problem  from  different  points  of 
view.  Good  individual  work  will  of 
course  always  continue  to  be  done,  but 
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the  future  will  undoubtedly  see  a  great 
expansion  of  team  work  such  as  has 
already  led  to  important  results  in 
medical  research,  and  such  as  we  know 
from  our  experience  at  Rothamsted  is 
capable  of  giving  admirable  results  in 
agricultural  science. 

The  team  work  should  not  be  con¬ 
fined  to  individuals  working  at  the 
same  institution.  The  world  would 
gain  greatly  if  co-operation  such  as  now 
exists  between  the  Imperial  College 
Botany  School  and  Rothamsted  could 
be  effected  between  other  great  insti¬ 
tutions  devoted  to  agricultural  science 
in  the  various  countries  of  the  world. 
To  take  only  one  illustration:  how  much 
could  be  accomplished  in  the  study  of 
the  very  difficult  alkali  problem  if  it 
were  possible  to  organize  a  team  repre¬ 
senting  such  great  agricultural  stations 
as,  for  instance,  California  and  Utah, 
the  Departments  of  Agriculture  of 
India  and  other  of  the  great  Dominions 
affected,  Rothamsted,  Hissink’s  school, 
with  power  to  lay  down  experiments 
anywhere  and  money  to  carry  them  out. 
And  if  extended  co-operation  of  this 
kind  should  prove  impossible  of  attain¬ 
ment,  much  could  be  done  by  fostering 
co-operation  between  the  Agricultural 
Institutions  of  the  Empire.  There  are 
certain  great  problems  which  are  com¬ 
mon  to  large  parts  of  the  Empire  where 
the  experience  of  one  part  would  be  of 
great  value  to  the  rest.  The  institu¬ 
tions  in  Britain,  for  example,  have  ex¬ 
perience  of  problems  connected  with 
land  long  since  settled  and  brought  into 
cultivation,  where  men  must  produce 
40  or  more  bushels  per  acre  of  wheat  and 
6  to  10  tons  per  acre  of  potatoes  to  make 
these  crops  pay,  and  where  animal  hus¬ 
bandry  must  be  run  on  sound  and  econo¬ 
mic  lines.  Canada  has  an  unrivalled 
experience  with  wheat,  and  in  the  West¬ 
ern  provinces  has  a  magnificent  chance 
for  studying  one  of  the  most  important 


problems  of  the  day — the  water  supply 
to  the  crop.  Australia,  New  Zealand, 
South  Africa,  East,  West,  and  Tropical 
Africa,  India,  the  West  Indies — to 
mention  only  a  few  in  the  great  family 
that  forms  the  British  Empire — all  have 
their  special  lines  in  agricultural  devel¬ 
opment;  each  has  some  achievement 
that  can  be  shown  with  pride  and  in  the 
certainty  that  its  study  will  benefit 
others.  The  Empire  has  already  its 
Conference  of  Premiers,  why  should  it 
not  have  its  conference  for  agricultural 
science  and  practice? 

With  fuller  co-operation  both  of  men 
and  of  institutions  we  could  do  much  to 
overcome  the  present  difficulty  in  re¬ 
gard  to  utilizing  the  information  we 
already  possess.  In  the  last  thirty  years 
an  immense  stock  of  knowledge  has . 
been  obtained  as  to  soils  and  crops — 
knowledge  that  ought  to  be  of  supreme 
value  in  interpreting  the  facts  of  nature 
as  shown  in  the  field.  It  is  stored  in 
great  numbers  of  volumes  which  line 
the  shelves  of  our  libraries,  and  there 
much  of  it  rests  undisturbed  in  digni¬ 
fied  oblivion.  In  the  main  it  consists 
of  single  threads  followed  out  more  or 
less  carefully;  only  rarely  does  some 
more  gifted  worker  show  something  of 
the  great  pattern  which  the  threads 
compose.  But  even  the  most  gifted  can 
see  but  little  of  the  design ;  the  best  hope 
of  seeing  more  is  to  induce  people  to 
work  in  groups  of  two  or  three,  each 
trained  in  a  different  school  and  there¬ 
fore  looking  at  the  problem  from  a  differ-  • 
ent  point;  each  seeing  something  hidden 
from  the  rest.  Unlike  art,  science  lends 
itself  to  this  kind  of  team  work;  art  is 
purely  an  individual  interpretation  of 
Nature  while  science  aims  at  a  faithful 
description  of  Nature,  all  humanistic 
interpretation  being  eliminated.  There 
is  certainly  sufficient  good  will  among 
the  leaders  of  agricultural  science  to 
justify  the  hope  of  co-operation;  there 
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are  probably  in  existence  foundations 
which  would  furnish  the  financial  aid. 

And  that  leads  to  my  last  point. 
What  is  the  purpose  of  it  all?  Team 
work,  co-operation,  the  great  expendi¬ 
ture  of  time  and  money  now  being 
incurred  in  agricultural  science  and 
experiment — these  are  justified  only 
if  the  end  is  worthy  of  the  effort.  The 
nineteenth  century  took  the  view  that 
agricultural  science  was  justified  only 
in  so  far  as  it  was  useful.  That  view  we 
now  believe  to  be  too  narrow.  The 
practical  purpose  is  of  course  essential; 
the  station  must  help  the  farmer  in  his 
daily  difficulties — which  again  necessi¬ 
tates  co-operation,  this  time  between 
the  practical  grower  and  the  scientific 
worker.  But  history  has  shown  that 
institutions  and  investigators  that  tie 
themselves  down  to  purely  practical 
problems  do  not  get  very  far;  all  ex¬ 
perience  proves  that  the  safest  way  of 
making  advances,  even  for  purely  prac¬ 
tical  purposes,  is  to  leave  the  investi¬ 
gator  unfettered.  Our  declared  aim 
at  Rothamsted  is  ‘to  discover  the  prin¬ 
ciples  underlying  the  great  facts  of  agri¬ 
culture  and  to  put  knowledge  thus 
gained  into  a  form  in  which  it  can  be 
used  by  teachers,  experts,  and  farmers 
for  the  upraising  of  country  life  and  the 
improvement  of  the  standard  of  farm¬ 
ing.’ 

This  wider  purpose  gives  the  investi¬ 
gator  full  latitude,  and  it  justifies  an 


investigation  whether  the  results  wil  ^ 
be  immediately  useful  or  not — so  long 
as  -they  are  trustworthy.  For  the  up¬ 
raising  of  country  life  necessitates  a 
higher  standard  of  education  for  the 
countryman;  and  education  based  on 
the  wonderful  book  of  Nature  which 
lies  open  for  all  to  read  if  they  but 
could.  How  many  farmers  know  any¬ 
thing  about  the  remarkable  structure 
of  the  soil  they  dill,  of  its  fascinating 
history,  of  the  teeming  population  of 
living  organisms  that  dwell  in  its  dark 
recesses;  of  the  wonderful  wheel  of  life 
in  which  the  plant  takes  up  simple  sub¬ 
stances  and  in  some  mysterious  way 
fashions  them  into  foods  for  men  and 
animals  and  packs  them  with  energy 
drawn  out  of  the  sunlight — energy  which 
enables  us  to  move  and  work,  to  drive 
engines,  motor-cars  and  all  the  other 
complex  agencies  of  modern  civiliza¬ 
tion?  No  one  knows  much  of  these 
things;  but  if  we  knew  more,  and  could 
tell  it  as  it  deserves  to  be  told,  we 
should  have  a  story  that  would  make 
the  wildest  romance  of  human  imagin¬ 
ation  seem  dull  by  comparison  and 
would  dispel  for  ever  the  illusion  that 
the  country  is  a  dull  place  to  live  in. 
Agricultural  science  must  be  judged 
not  only  by  its  material  achievements, 
but  also  by  its  success  in  revealing  to  the 
countryman  something  of  the  wonder 
and  the  mystery  of  the  great  open  spaces 
in  which  he  dwells. 


This  generation  can  drive  automo¬ 
biles,  fly  airplanes,  talk  by  radio,  and  do 
many  other  things,  but  it  is  not  quite  so 
sure  that  it  knows  how  to  bring  up 
children. — Chicago  Daily  News. 
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Alter  T k® 


By  D.  A.  Kimball,  Dept,  of  Horticulture. 


SN  Ontario  most  strawberry  patches 
are  kept  in  fruiting  two  years.  The 
condition  of  the  patch  after  the  first 
crop,  with  the  plants  crowded  closely 
together,  the  ground  weedy  and  packed 
by  pickers,  calls  for  some  system  of 
renovation  or  cleaning  up. 

The  renovation  or  cleaning  up  of  the 
patch  is  merely  to  allow  for  a  system  of 
cultivation  and  fertilization  which  will 
build  it  up  for  the  next  summer’s  crop. 
The  quantity  and  quality  of  this  crop 
depends  largely  on  the  cultivation  and 
fertilization  following  renovation  as 
will  be  shown  later. 

One  of  the  best  methods  of  handling 
the  patch,  after  harvest,  is  to  mow  the 
leaves  with  a  scythe  or  mower  and  rake 
them.,  together  with  straw  or  other  cov¬ 
ering  material  which  may  have  been 
used  as  a  mulch,  off  the  patch.  This 
is  burned,  but  if  the  mulch  is  to  be  used 
a  second  year  it  is  raked  off  before  the 
leaves  are  cut.  In  the  latter  process  the 
crowns  of  the  plants  should  not  be  in¬ 
jured.  To  reduce  the  number  of  plants 
the  rows  have  all  except  a  narrow  mar¬ 
gin  .on  one  side  plowed  away.  This  is 
#  more  satisfactory  than  plowing  a  fur¬ 
row  away  from  each  side  of  the  row 
because  the  latter  method  leaves  the 
old  plants  to  reform  the  patch  rather 
than  the  younger  vigorous  plants  on  the 
outer  edges  of  the  row. 


Following  plowing  the  ground  is 
worked  down  and  constant  cultivation 
kept  up  until  Fall.  In  the  colder  dis¬ 
tricts  it  is  advisable  to  cover  the  plants 
after  the  ground  freezes  with  a  mulch  of 
straw  or  strawry  manure.  This  is  raked 
between  the  rows  in  the  Spring  helping 
to  conserve  moisture  and  keep  the  fruit 
clean. 

It  has  been  shown  that  the  buds  which 
produce  the  fruit  clusters  of  strawberries 
are  formed  in  the  late  Summer  and 
early  Fall  preceding  the  crop.  Thus  it 
follows  that  any  practice  which  will  help 
to  strengthen  the  plants  and  aid  the 
formation  of  these  buds  will  increase 
the  next  year’s  crop.  It  is  evident  then 
as  before  mentioned  that  the  time  to 
get  this  effect  will  be  after  the  renova¬ 
tion  or  with  a  new  patch  from  July  or 
August  on.  This  does  not  mean  that 
the  new  or  old  patch  is  to  be  neglected 
earlier  in  the  season,  but  to  stress  the 
need  of  constant  later  cultivation  and 
point  out  that  fertilizers  to  have  any 
effect  on  the  crop  must  be  available  the 
Fall  preceding.  As  far  as  practical  ex¬ 
perience  or  experimental  evidence  goes 
no  effect  has  been  secured  from  Spring 
applications  of  fertilizer,  although  until 
recently  many  thought  that  the  Spring 
treatment  of  the  patch  largely  influ¬ 
enced  that  year’s  crop. 
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H.  Marion  McLuhan 

A  Talk  Given  at  the  Senior’s  Modern  Literature  Class, 

Macdonald  Institute. 


LET  us  suppose  that  we  are  in  New 
York  City  in  August,  1895  We 
are  in  that  part  of  the  city  known 
as  Greenwich  Village.  Dropping  in  at 
the  Colonial  Hotel  on  Sixth  Avenue, 
we  make  the  acquaintance  of  the  pro¬ 
prietor,  Luke  O’Donnell.  Luke  has 
just  hired  a  new  bartender,  a  tall  youth 
uncouth  in  appearance,  burned  a  dull 
brick  color  by  the  sun,  after  two 
month’s  labor  on  a  farm,  garbed  in  the 
red  shirt  of  the  sailor,  and  an  old  slouch 
hat  with  a  broken  brim.  A  strange- 
looking  figure,  indeed,  but  after  having 
a  hair-cut,  and  donning  a  white  jacket 
and  apron,  quite  an  asset  to  the 
environment  of  the  Colonial  bar.  There 
are  two  other  bartenders  but  they  are 
artists  in  mixing  the  subtle  drinks  in 
vogue.  “Macy,”  as  he  is  called,  is  an 
amateur  in  this  line,  so  it  falls  to  his 
lot  to  do  all  the  odd  jobs,  such  as 
cleaning  the  glasses  which  the  artists 
fill  for  the  thirsty,  serving  the  beer  and 
cigars,  keeping  the  bar  ice-box  filled 
from  the  cold  storage  cellar,  and  keep¬ 
ing  the  free  lunch  counter  supplied  with 
bologna,  sardines,  rye  bread  and  potato 
salad.  For  fulfilling  these  duties,  Macy 
receives  the  munificent  sum  of  ten 
dollars  a  month,  and  his  board  and 
room — the  latter  being  a  queer  little 
room  in  the  garret  of  the  hotel. 

One  night,  Mr.  Billy  Booth  drops  into 
Luke’s,  to  see  a  friend,  Quinn,  who  lives 
there.  While  there,  he  meets  Macy, 
whose  refined  accent  and  general  ap¬ 
pearance  impress  him.  Upon  further 
conversation,  they  find  they  are  both 
from  Shropshire.  Booth’s  interest  in 
him  leads  to  Macy’s  securing  a  better 


position  in  a  carpet  factory,  where 
Booth  himself  worked.  At  first,  the 
work  is  with  a  tin  opener,  keeping 
straight  the  tin  tubes  on  which  the 
wool  is  wound.  Later,  Macy  is  made 
mistake-finder,  comparing  the  new  car¬ 
pet  with  the  pattern  for  faults  in  setting 
or  design.  Here  was  where  life  really 
began  for  John  Masefield,  the  Shrop¬ 
shire  lad. 

Previous  to  this,  as  a  lad  of  fourteen, 
Masefield  had  run  away  from  home, 
and  lived  a  vagabond  life,  shipping  on 
tramp  steamers.  He  had  a  glorious 
life  of  adventure,  including  a  dangerous 
trip  around  Cape  Horn.  Then  he  put 
in  two  years  on  board  a  regular  training 
ship.  However,  he  decided  to  give  up 
the  sea  for  good,  because  he  wanted  to 
write,  and  there  was  little  chance  of 
study.  So  with  five  dollars  in  his 
pocket,  and  a  chest  of  clothes,  he  landed 
at  New  York.  Here  he  put  in  a  hard 
time,  walking  the  streets  for  weeks  in 
search  of  a  job,  and  haunting  the  free 
lunch  counters.  Finally,  he  got  a  job 
as  farm  laborer,  later  as  bartender,  and 
then  in  the  carpet  factory.  It  was  un-* 
eventful  work,  but  those  two  years  were 
filled  with  the  discovery  of  high  and 
satisfying  things.  Here  he  found  his 
great  god,  Chaucer,  and  Keats  and 
Shelley.  Here  he  began  to  read  poetry, 
to  write  poetry,  and  to  spend  every 
spare  cent  for  poetry.  Friday  was  pay 
day,  and  each  Friday  he  would  buy  a 
book,  and  read  it  over  Sunday.  He 
bought  them  at  William  Palmer  East’s 
bookshop.  He  began  with  Chaucer, 
which  he  read  through  on  Sunday. 
Then  he  bought  Keats  and  Shelley  the 
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next  week.  Then  he  bought  Shakes¬ 
peare,  Swinburne  and  Rossetti.  Dir¬ 
ectly  this  fever  of  reading  came  upon 
him,  in  1896,  he  wrote  any  amount  of 
verse,  and  he  started  a  novel  which  he 
ended  by  tearing  up.  In  prose,  he  read 
Hazlitt,  Dickens,  De  Quincey,  Kipling, 
Thackeray,  Stevenson,  Dumas’  novels, 
Moliere’s  plays  and  Du  Maurier,  especi¬ 
ally  Peter  Ibbetson  and  Trilby,  which 
he  read  many  times.  He  has  not  kept 
the  early  sonnets  which  he  wrote,  but 
his  friends,  Booth  and  East,  of  the 
bookshop,  have  some  of  them,  two  of 
which,  “If”  and  “Lo,  The  Ocean,”  were 
written  when  he  was  eighteen.  The 
William  Palmer  East  Shop  is  still  in 
Yonkers.  Mr.  East  says  that  his 
sister,  Miss  Elizabeth  East,  first  realized 
the  personality  of  the  boy,  and  his 
growing  genius.  She  noticed  that  he 
read  and  bought  a  great  diversity  of 
books.  There  was  almost  nothing  into 
which  he  did  not  dip.  He  also  did  very 
good  drawings,  but  never  worked  very 
much  at  it. 

After  several  years  of  life  in  America, 
from  a  financial  viewpoint  not  very 
profitable,  but  which  enlarged  greatly 
his  store  of  experiences,  and  broadened 
his  views  on  life,  Masefield  returned  to 
England,  on  his  old  training  ship. 

For  a  few  years  after  he  went  back 

» 

to  England,  he  was  very  poor,  and  has 
said  that  he  didn’t  even  have  money 
enough  for  postage  stamps  to  write  his 
friends  in  New  York.  However,  his 
fortunes  began  to  rise.  In  1903,  he 
married  an  Irish  lady  from  Antrim. 
For  ten  years  he  worked  upon  dramatic 
composition.  He  wrote  nine  plays, 
now  collected  into  a  single  volume. 
These  plays  are  practically  unknown  to 
our  stage.  Of  these,  “The  Tragedy  of 
Nan”  is  a  powerful  though  rather  over¬ 
done  play,  “Pompey  The  Great”  is  a 


modern  treatment  of  the  Roman  scene. 
On  the  whole,  these  plays  give  the 
impression  that  Masefield  turned  to  the 
theatre  rather  from  social  duty  than 
from  any  divine  impulse. 

In  1912,  he  was  awarded  a  prize  for 
poetry  by  the  Royal 'Society  of  Litera¬ 
ture.  In  1913,  he  was  elected  member 
of  the  Academic  Committee  of  Litera¬ 
ture. 

When  the  war  broke  out,  he  served 
in  the  Dardenelles  as  a  Red  Cross 
nurse.  After  this,  he  produced  “Galli¬ 
poli,”  which  is  his  outstanding  prose. 

His  first  poetry  after  the  war  was  the 
story  of  a  fox  hunt,  “Reynard  The 
Fox”;  his  second,  a  collection  of  lyrical 
and  narrative  poems;  his  third,  the 
story  of  a  horse  race,  “Right  Royal”. 
One  of  his  earlier  poems,  “The  Dauber,” 
is  one  of  his  greatest. 

In  1916,  he  returned  to  America  on  a 
lecture  tour.  He  says  he  loves  America 
and  its  busy,  teeming  cities.  He  likes 
American  audiences,  but  does  not  like 
the  long  journeys. 

A  few  years  ago,  friends  of  mine  went 
to  Aeolian  Hall,  in  London,  where 
before  an  audience  of  writers,  John 
Masefield  announced  the  winner  of  a 
literary  prize.  They  describe  him  as 
being  rather  tall,  slim  with  reddish  hair, 
and  with  a  peculiarly  boyish,  dreamy 
sort  of  face.  His  eyes  roundly  open,  as 
he  listens,  as  do  the  eyes  of  a  small  boy 
who  is  intensely  rapt.  He  has  a  deep, 
rich  voice  with  an  attractive  quality. 
He  has  an  intensity  about  him  that 
one  cannot  forget. 

Mr.  and  Mrs.  Masefield,  with  their 
son  and  daughter,  are  now  living  in  a 
simple  dwelling  at  Boar’s  Hill,  near 
Oxford,  where  Masefield  is  keenly 
interested  in  working  up  a  little  theatre 
movement  among  the  villagers. 
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ON  the  evening  of  Thursday,  Au¬ 
gust  14th,  those  at  the  College 
and  the  citizens  of  Guelph  had 
the  privilege,  at  War  Memorial  Hall, 
of  listening  to  splendid  addresses  by 
two  of  the  outstanding  scientists  of 
the  British  Empire,  Sir  John  Russell, 
Director  of  Rothamsted  Experimental 
Station,  and  Lord  Bledisloe,  Chairman 
of  the  Goard  of  Governors  of  Ciren¬ 
cester  Agricultural  College,  the  oldest 
institution  of  this  kind  in  England. 
Both  gentlemen  are  prominently  identi¬ 
fied  with  the  British  Association  for  the 
Advancement  of  Science,  being  in  charge 
of  the  Agricultural  secition  of  that  or¬ 
ganization. 

Addresses  were  also  delivered  by 
President  Reynolds,  and  Dr.  C.  A. 
Zavitz,  Director  of  the  Experimental 
Station  at  the  O.  A.  C.  and  head  of  the 
Department  of  Husbandry,  both  of 
whom  advanced  evidence  that  the  pro¬ 
vincial  agricultural  institution  located 
in  Guelph,  had  by  its  valuable  contri¬ 
bution  to  the  advancement  of  agricul¬ 
ture  in  Canada,  more  than  justified  its 
existence,  and  the  considerable  expendi¬ 
ture  required  for  its  maintenance.  Fol¬ 
lowing  the  addresses,  a  series  of  inter¬ 
esting  moving  pictures,  on  agricultural 
subjects,  were  thrown  on  the  screen  by 
Mr.  Geo.  Patton,  of  the  Ontario  Pro¬ 
vincial  Motion  Picture  Bureau.  Al¬ 
though  the  hall  was  not  filled,  the  meet¬ 
ing  was  well  attended,  and  the  addresses 
of  the  several  speakers  were  followed 
with  evident  interest. 

In  opening  his  address,  President 
Reynolds,  who  acted  as  chairman 
during  the  evening,  briefly  outlined  the 
history  of  the  new  Memorial  Hall, 


for  the  benefit  of  the  visiting  scient¬ 
ists,  referring  to  the  splendid  manner 
in  which  the  students  of  the  institu¬ 
tion  had  responded  to  their  country’s 
call,  and  to  the  heroic  part  they  had 
taken  in  the  Great  War. 

He  regretted  that  the  stay  of  the 
visitors  was  necessarily  short,  and 
that  they  had  not  more  time  at  their 
disposal  to  permit  of  seeing  more 
of  the  College.  He  knew  that  they 
would  be  intensely  interested  in  what 
the  institution  was  trying  to  do,  and 
hoped  that  later  on  during  their  stay 
in  Canada,  on  their  return  from  the 
West,  they  would  be  able  to  spend  a 
few  days  at  the  college.  In  the  event 
that  they  would  be  able  to  do  so,  he 
would  be  delighted  to  receive  any, 
and  all  of  them,  and  let  them  see  that 
part  of  the  institution  they  had  not 
already  seen. 

In  referring  to  the  O.  A.  C.  President 
Reynolds  stated  that  there  were  those 
who  wondered  if  conditions  justified 
the  heavy  expenditure  in  the  establish¬ 
ment,  and  maintenance  of  the  institu¬ 
tion. 

“Is  the  great  capital  expenditure 
and  large  annual  outlay  justified?” 
asked  the  president. 

In  answering  the  question,  Profes¬ 
sor  Reynolds,  stated  that  not  only 
was  the  Province  of  Ontario  very 
extensive  in  acreage,  but  climatic  con¬ 
ditions  throughout  the  country  varied 
greatly.  The  object  of  the  college  was 
to  make  the  soil  work,  and  fit  for  the 
habitation  of  intelligent  human  beings, 
a  large  proportion  of  whom  in  this  coun¬ 
try,  must  get  their  living  from  the  land. 

“Massachusetts,”  said  President  Rey- 
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nolds,  “has  a  population  of  400  people 
to  the  square  mile.  We  have  about  the 
same  population,  but  our  area  is  nearly 
sixty  times  that,  of  that  State.  Ontario 
runs  1,000  miles  north,  and  a  thousand 
miles  east  and  west.” 

In  referring  to  the  climatic  conditions 
of  the  Province,  the  speaker  stated, 
that  in  one  part  of  the  Province,  tender 
fruits,  tobacco  and  tender  vegetables 
were  grown,  in  the  north  hardier  fruits 
were  grown,  all  within  the  influence  of 
large  bodies  of  water.  In  the  interior 
and  in  the  300,000  acres  in  New  Ontario, 
the  climate  was  again  different. 

That  varied  character  of  climate  equal¬ 
ly  varied  character  of  the  soil,  and  of  the 
people,  all  had  to  be  taken  into  consid¬ 
eration,  by  the  college  in  its  work.  Since 
the  inception  of  the  college,  the  times  it 
had  lived  through  were  characterized  by 
very  rapid  changes  of  conditions,  which 
the  institution  had  to  meet.  There  had, 
at  one  time,  been  a  market  for  Ontario 
barley  in  the  United  States,  but  the  mar¬ 
ket  had  been  killed  by  the  American 
tariff.  Then  the  farmers  had  turned 
to  live  stock,  in  time,  weeds  began 
to  interfere  with  the  crops,  farm  ma¬ 
chinery  was  developed  and  introduced. 
This  all  meant  radical  changes  that  the 
college  had  to  contend  with,  a  change 
of  front  that  the  institution  had  to  fol¬ 
low. 

In  the  West,  the  Canadian  railways 
commenced  in  the  early  eighties,  and 
construction  work  had  been  continued 
ever  since,  making  Western  Canada 
possible  as  an  agricultural  country. 
But  it  remains  to  be  seen  if  they  will 
be  able  to  keep  alive  agriculture  there. 
Increased  costs  of  transportation  had 
made  it  questionable,  if  wheat  growing 

in  the  West  would  continue  to  be  pro- 

♦ 

fitable.  The  railways  made  the  coun¬ 
try,  and  apparently  must  continue  to 
keep  it  alive,  it  being  a  question,  very 
largely  of  transportation. 


President  Reynolds  referred  to  the 
political  situation  as  being  extremely 
complex.  It  looked  as  if  the  fathers 
of  confederation  had  undertaken  a 
stupendous  task  in  welding  the  Pro¬ 
vinces  of  Canada  together.  Then  there 
was  the  great  geographical  problem — 
700  miles  of  rocky  territory  between  the 
east  and  west,  for  which  no  one  as  yet 
had  found  any  particular  use.  It  separ¬ 
ated  the  east  from  the  west  so  that  peo¬ 
ple  of  Ontario  were  more  nearly  akin  in 
point  of  view  and  surroundings  with  the 
people  of  the  United  States  than  akin 
to  those  of  Prince  Edward  Island  or 
those  of  British  Columbia. 

“This,”  declared  Professor  Reynolds, 
“is  a  problem  that  the  best  minds  of 
Canada  must  work  on  to  reconcile 
these*  conflicting  interests,  and  make  of 
these  diverse  elements  a  great  democ¬ 
racy  within  the  British  Empire.” 

In  introducing  Sir  John  Russell, 
President  Reynolds  stated  that  the 
work  of  that  noted  scientist  was  not 
only  national,  but  world-wide,  and 
that  the  opportunity  to  hear  him  was 
indeed  a  privilege. 

He  is  a  splendid  speaker,  and  for  three 
quarters  of  an  hour  held  the  atention 
of  his  audience  with  his  interesting  story 
of  soil  organisms. 

In  opening  his  address,  Sir  John  re¬ 
ferred  to  the  high  esteem  in  which  gradu¬ 
ates  of  the  O.  A.  C.  were  held  all  over 
the  empire.  As  to  whether  the  expendi¬ 
ture  in  connection  with  the  college  was 
justified,  in  his  opinion,  the  institution 
itself  supplied  a  clear  answer  to  the 
question.  It  was  very  necessary  that 
the  best  possible  training  should  be 
given  the  farmer,  and  it  should  be  as  full 
and  complete  as  possible,  as  the  agri¬ 
culturist  required  to  do  more  in  the  pre¬ 
sent  day  than  just  make  a  bare  living. 

The  speaker  referred  to  farming  as 
a  wonderful  science,  and  there  were 
many  wonderful  things  the  farmer  had 
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to  handle  while  following  his  occu¬ 
pation. 

One  of  these  wonders,  he  seated, 
was  the  growth  of  grain;  the  method 
in  which  the  plant  gets  food  by  tak¬ 
ing  it  from  the  air,  and  the  manner  in 
which  the  roots  sucked  up  the  water 
and  salts  from  the  soil  which  it  built 
up  into  foods  of  the  greatest  value  to 
man  and  animal,  afterwards  decaying 
and  providing  food  for  new  plants. 

The  process  of  plant  growth,  de¬ 
clared  the  speaker,  had  been  studied 
by  scientists  since  1884,  and  there  was 
still  a  great  deal  to  be  learned  about 
it.  Soil  experiments  had  been  made 
since  1879,  and  the  chemists  were  still 
busy  making  new  ones,  and  finding 
new  forms  of  life  in  the  soil.  Already 
1,000  different  kinds  of  living  crea¬ 
tures  in  top  forage  soil  were  known  and 
that  was  not  by  any  means  all  of  them. 

Some  of  them,  the  scientist  stated, 
were  extremely  small — infinitely  small 
and  very  numerous. 

If  one  took  a  teaspoon,  (I’m  not 
sure  if  that  is  the  right  expression,  but 
the  one  you  use  for  eating  ice  cream), 
said  the  scientist,  and  filled  it  with 
soil,  and  counted  the  number  of  or¬ 
ganisms,  he  would  find  more  organisms 
than  there  are  men,  women  and  chil¬ 
dren  in  the  whole  of  Canada. 

Continuing,  Sir  John  stated  that  soil 
organisms  multiplied  very  quickly,  and 
that  the  offspring  from  one  starting 
at  zero,  would,  in  twenty-four  hours, 
be  an  enormous  number.  Scientists 
knew  various  kinds  of  soil  organisms 
which  varied  much  in  appearance. 
Some  of  them  were  useful,  and  others, 
so  far  as  could  be  gathered,  were  of  little 
use,  . if  any.  If  it  wasn’t  for  the  work  of 
these  organisms  of  the  soil,  there  would 
be  no  food. 

Nature  did  not  seem  to  work  with 
uniformity,  but  with  curves  and  vari¬ 
ations,  and  there  was  much  yet  to  be 


learned  by  experimenting  that  can  be 
utilized  to  the  benefit  of  the  agricul¬ 
turist,  if  the  organism  can  be  con¬ 
trolled  and  developed,  by  building  and 
selection  as  is  now  done  with  stock 
and  vegetation. 

One  cannot  expect  the  ordinary 
farmer  to  do  this  kind  of  work;  trained 
men  must  do  it,  and  it  must  be  done 
in  institutions  such  as  the  O.  A.  C. 
In  conclusion,  Sir  John  referred  warmly 
to  the  splendid  work  the  Ontario  Agri 
cultural  College  was  doing. 

Dr.  C.  A.  Zavitz  stated  that  he  was 
personally  acquainted  with  the  great 
work  done  by  Rothamsted,  having  visit¬ 
ed  the  institution  several  times. 

In  his  address  he  dealt  chiefly  with 
that  phase  of  the  college  work  relating 
to  crop  improvement.  The  first  wheat 
sown  here,  he  stated,  was  planted  only 
280  years  ago.  One  hundred  years  ago, 
Ontario  was  yet  a  wilderness.  So  that 
Canadian  conditions  are  vastly  different 
from  those  prevailing  in  the  Old  Coun¬ 
try.  Teaching  and  experimental  work 
here  had  to  be  done  differently  from  the 
way  it  was  done  in  England.  The  peo¬ 
ple  in  this  new  country  needed  the  help 
and  inspiration  from  the  institution,  if 
the  farmers  were  to  be  helped  with  their 
practical  problems  on  the  land. 

Through  experimental  work  at  the 
College,  seed  had  been  improved  through 
breeding  and  selection,  and  better  vari¬ 
eties  had  been  obtained  than  could  be 
obtained  from  any  other  source. 

As  an  instance  of  what  the  experi¬ 
mental  work  at  the  college  meant  to 
the  province,  Dr.  Zavitz  stated  that  as 
a  result  of  this  work,  barley  had  shown 
an  actual  increased  yield  per  acre  of  17 
per  cent.,  and  the  increase  in  yield  for 
winter  wheat  and  oats,  12  and  15  per 
cent,  in  the  last  20  years.  This  meant 
to  the  Province  of  Ontario  about  249,- 
000,000  bushels  more  than  20  years  be¬ 
fore,  valued  at  the  market  price  at 
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$160,000,000.  The  increase  in  yield 
per  acre  in  those  three  crops  amounted 
to  as  much  as  thirty  times  the  cost  of 

*  t 

the  Ontario  Agricultural  College,  and 
the  cost  of  maintaining  it  from  the  time 
it  started  until  the  present  time. 

The  speaker  believed  this  was  a  pret¬ 
ty  good  justification  for  its  existence. 

Lord  Bledisloe  assured  Dr.  Zavitz 
that  he  had  been  altogether  too  mod¬ 
est  in  his  description  of  the  technical 
activities  of  the  great  institution  with 
which  he  was  connected. 

“There  is  not  to  be  found,  at  any  agri¬ 
cultural  research  station  in  England,  a 
better  arranged,  cleaner  or  better  fitted 
experimental  station  than  that  of  the 
station  at  the  O.  A.  C.” 

In  referring  to  conditions  in  Eng¬ 
land  at  the  present  time,  the  speaker 
said  that  although  Great  Britain  was 
still  a  very  wealthy  count! y,  there  was 
no  very  large  amount  of  wealth  to  be 
found  among  her  agricultural  population. 

The  soil  in  England  was  greatly 
unlike  that  of  Canada,  in  that  it  had 
become  exhausted.  Financial  resources, 
as  far  as  agriculture  was  concerned, 
were  also  greatly  exhausted.  The  war 
had  hit  England  hard,  and  then  there 
was  the  almost  intolerable  taxation. 
In  times  of  agricultural  depression  such 
as  at  present  prevail,  it  was  up  to  science 
to  point  the  way,  and  to  the  agricul¬ 
turist  to  put  more  enterprise  into  his 
business  and  seek  more  economic  meth¬ 
ods  to  enable  them  to  put  their  produce 
on  the  market  at  less  cost. 

Agricultural  science,  the  speaker  con¬ 
tinued,  had  made  great  strides,  and  in 
the  future  he  expected  that  wonderful 
things  of  great  economic  value  to  the 
agriculturist  would  be  accomplished. 

Agriculture  in  the  Old  Country  was 
necessarily  very  much  mixed  with 
politics.  The  aim  of  the  agriculturists 
in  both  Canada  and  England  should 
be  to  get  the  politicians  to  respect  their 


respective  standpoints  more  than  they 
had  in  the  past. 

In  speaking  of  the  Wembley  Ex¬ 
hibition,  Lord  Bledisloe  took  occasion 
to  remark  that  the  Canadian  Exhibi¬ 
tion  stood  pre-eminently  first  among 
all.  He  thought  that  agriculturists 
of  both  countries  would  benefit  by 
an  exchange  of  ideas,  that  there  was 
much  each  could  learn  of  the  other. 

In  referring  to  the  removal  of  the 
embargo  on  Canadian  cattle,  he  stated 
quite  frankly  that  he,  as  a  farmer  and 
leading  member  of  agriculture,  had 
opposed  its  rempval,  not  on  the  ground 
that  he  feared  the  spread  of  disease, 
but  because  that  for  many  generations 
past,  the  English  herders  had  built  up 
the  finest  pedigreed  stock  to  be  found 
in  the  whole  world,  and  also  had  been 
able  to  assure  a  good  living  to  a  large 
number  of  breeders. 

“We  feared  that  it  would  take  the 
heart  out  of  our  stock  breeders,”  he 
declared,  “at  a  very  critical  time  if 
we  took  too  drastic  action.”  He 
thought,  however,  that  the  time  had 
come  when  the  leaders  in  the  agri¬ 
cultural  industry  on  both  sides  of  the 
ocean,  should  put  their  heads  together 
and  make  some  due  allotment  of  their 
agricultural  spheres. 

If  Canada  is  to  improve  her  export 
business  to  the  Old  Country,  co-opera¬ 
tion  is  absolutely  essential.  He  stressed 
the  necessity  of  uniformity  of  produc¬ 
tion,  by  which  means  Denmark  had  se¬ 
cured  a  large  percentage  of  the  English 
bacon  trade. 

In  conclusion,  Lord  Bledisloe  thank¬ 
ed  all  heartily  for  the  fraternal  friend¬ 
ship  that  had  been  extended  to  the 
party,  and  stated  that  they  would  be 
more  than  pleased  to  see  Canadian 
agriculturists  in  the  Old  Country,  and 
that  in  such  an  event  they  would  try 
to  reciprocate  for  the  good  time  they 
had  here. 
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EDITORIAL 


©miiadtair !  I 


IqplHE  wells  of  inspiration  have  run 
dry,  in  spite  of  the  several  over¬ 
flows  on  the  occasion  of  the  Semi- 
Centennial  and  again  on  that  of  the 
visit  of  the  British  Association.  We, 
having  no  praise  to  bestow,  or  complaint 
to  make,  or  advice  to  offer,  will  not 
offend  the  reader  by  asking  him  to  read 
mere  wTords. 

We  take  this  opportunity,  however, 
of  pointing  out  the  proximity  of  the 
opening  of  college  and  with  it  that  of 
the  Rugby  season.  Everybody  is  ex¬ 
pected  to  turn  out  this  fall  as  there  is  a 
lot  of  new  material  needed  and  the 
places  are  open  to  the  men  who  are  en¬ 
thusiastic  and  will  work  for  them.  This 
is  your  chance.  Beside  Rugby  there  are 


all  the  track  events  which  follow  close 
upon  the  start  of  the  term  and  which 
will  require  real  condition.  A  word  to 
the  wise,  you  know. 

The  fourth  year  Ag.  option  are  ad¬ 
vised  to  be  on  hand  on  Monday  morn¬ 
ing,  September  15th,  to  start  on  the 
judging  trip. 

Lastly,  we  beg  you  to  start  consider¬ 
ing  the  Review  Competition,  which  will 
take  place  as  usual  this  fall,  so  turn  over 
the  summer’s  experiences  or  some  others 
and  fall  to  with  your  pen  on  either  a 
descriptive  article,  or  a  technical  ar¬ 
ticle,  or  to  those  who  have  the  inspira¬ 
tion  a  poem. 

Think  these  things  over  and  then 
produce  the  goods  in  the  fall! 
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“When  the  scholarships  were  first 
created,  one  was  afraid  that  Mr. 
Rhodes’  large  and  even-handed  mixing- 
up  of  unrelated  opposites  might  infect 
weaker  souls  with  the  middle-aged  fail¬ 
ings  of  toleration,  impartiality,  or  broad¬ 
mindedness.  And  you  know,  gentlemen 
that  when  these  symptoms  break  out  on 
a  young  man  it  is  a  sure  sign  of  early 
death,  or — of  a  leaning  toward  practical 
politics.  Fortunately,  what  one  has 
seen  and  heard  since  then  proves  that 
one’s  fears  were  groundless. 

“There  is  a  certain  night,  among 
several,  that  I  remember,  not  long  after 
the  close  of  the  war,  when  a  man  from 
Melbourne  and.  a  man  from  Montreal 
set  themselves  to  show  a  couple  of 
men  from  the  South  and  the  Middle 
West  that  the  Constitution  of  the  Unit¬ 
ed  States  was  not  more  than  one  hund¬ 
red  and  fifty  years  out  of  date. 

“At  the  same  time,  and  in  the  same 
diggings,  a  man  from  California  was 
explaining  to  a  man  from  the  Cape, 
with  the  help  of  some  small  hard  apples, 
that  no  South  African  fruit  was  fit  to  be 
sold  in  the  same  market  as  the  Cali¬ 
fornian  product.  The  ring  was  kept  by 
an  ex-private  of  Balliol  who,  having 
eaten  plum-and-apple  jam  in  the 
trenches  for  some  years,  was  a  bigoted 
anti-fruitarian.  He  assured  me  that 
none  of  them  would  be  allowed  to  kill 
each  other,  because  they  were  all  want¬ 
ed  whole  on  the  river  next  day;  but 
even  with  murder  barred  there  was  no 
trace  of  toleration  till  exhaustion  set  in. 
Then  somebody  made  the  remark 
which  (I  have  had  to  edit  it  a  little)  ran 
substantially  as  follows:  ‘Talking  of 
natural  resources,  doesn’t  it  strike  you 
that  what  we’ve  all  got  most  of  is  howl¬ 
ing  Provincialism?’  That  would  have 
delighted  Rhodes.  It  was  just  the  sort 
of  thing  that  he  himself  would  have 


jerked  out,  half  aloud,  at  a  Cabinet 
meeting,  and  expended  for  minutes  af¬ 
terward.  There  must  be  other  phrases 
also,  perhaps  even  more  direct,  which 
have  equally  emerged  from  the  peace 
and  quiet  of  such  gatherings  as  the  one 
which  I  attended.  If  that  be  so,  you 
might  do  worse  than  use  them  at  a 
pinch,  later  on,  as  passwords  among 
your  associates  throughout  the  world. 

“I  suggest  this  because,  when  you 
move  up  into  the  line,  and  the  gods  who 
sell  all  things  at  a  price  are  dealing  you 
your  places  and  your  powers,  you  may 
find  it  serviceable,  for  ends  outside  your 
own,  to  remind  a  friend  on  the  far  side 
of  the  world  of  some  absurd  situation  or 
trivial  event  which  parallels  the  crisis 
or  the  question  then  under  your  hands. 
And  that  man,  in  his  station,  remember¬ 
ing  when  and  how  the  phrase  was  born, 
may  respond  to  all  that  it  implies — 
also  for  ends  not  his  own. 

“None  can  foresee  on  what  grounds, 
national  or  international,  some  of  you 
here  may  have  to  make  or  honor  such 
an  appeal ;  whether  it  will  be  for  tangible 
help  in  vast  material  ventures,  or  for  aid 
in  things  unseen;  whether,  for  a  little 
sorely-needed  suspension  of  judgment 
in  the  councils  of  a  nation  as  self-en¬ 
grossed  as  your  own;  or,  more  searching 
still,  for  orderly  farewells  to  be  taken  at 
some  enforced  parting  of  the  ways.  Any 
one  of  these  issues  may  sweep  to  you 
across  earth  in  the  future.  It  will  be 
yours  to  meet  it  with  sanity,  humor, 
and  the  sound  heart  that  goes  with  a 
sense  of  proportion  and  the  memory  of 
good  days  shared  together. 

“For  you  will  be  delivered  to  life  in  a 
world  where,  at  the  worst,  no  horror  is 
now  incredible,  no  folly  unthinkable, 
no  adventure  inconceivable.  At  the 
best,  you  will  have  to  deal  and  be  dealt 
with  by  communities  impatient  of  na- 
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ture,  idolatrous  of  mechanisms,  and  sick 
of  self-love  to  the  point,  almost  of  doubt¬ 
ing  their  own  perfections. 

‘The  gods,  whom  they  lecture,  alone 
know  what  these  folk  will  do  or  think. 
And  here,  gentlemen,  let  me  put  before 
you  the  seductive  possibility  that  some 
of  you  may  end  your  days  in  refuges  for 
the  mentally  afflicted  —  not  because 
you  will  necessarily  be  any  more  insane 
than  you  are  at  present,  but  because 
you  will  have  preached  democracy  to 
democracies  resolute  that  never  again 
shall  their  peace  be  troubled  by  Demos. 


Yet,  out  of  all  this  welter,  you  will  ar¬ 
rive  at  prosperity,  as  youth,  armor- 
plated  by  its  own  absorption  in  itself, 
has  always  arrived.” 


Note 

We  regret  that  owing  to  an  over¬ 
sight  of  ours,  in  the  Registration  of 
Alumni  at  the  Semi-Centennial,  year 
T3  was  included  in  the  columns  with 
year  T2,  and  that  all  names  beginning 
with  that  of  Dr.  E.  G.  Hood  should  have 
been  listed  as  those  of  1913  graduates. 


EAR  Bill:— 

I  make  no  apologies  for  my 
long  silence,  because  I  feel  we 
are  both  in  the  same  boat,  and  even 
now,  with  pen  in  hand  and  paper  be¬ 
fore  me,  I  feel  there  is  little  excuse  in 
the  matter  at  hand  for  asking  you  to 
take  the  time  to  peruse  it.  However 
here  goes,  the  following  is  an  account 
of  all  that  might  be  interesting  this 
summer  to  date. 

After  taking  a  week  off  following 
exams  I  returned  to  Guelph  to  start  on 
my  summer’s  job,  at  the  College,  and 
took  up  temporary  quarters  in  Mills 
Hall.  But  this  only  lasted  until  the 
fourth  year  had  vacated.  Just  before 
time  for  the  departure  of  the  seniors 
arrived  I  managed  to  find  courage 
enough  to  approach  the  Bursar  with  a 


well-prepared  plea  to  be  couched  when 
presented  in  propitiatory  terms,  for  per¬ 
mission  to  remain  in  residence  for  the 
summer.  But  there  was  apparently 
something  in  the  atmosphere  of  the 
room  which  had  dispelled  courage  from 
the  heart  and  words  from  the  brain, 
and  all  that  took  form  of  the  eloquent 
plea  was  a  meek  “How  much  is  my 
board?”  And  the  deep  bass  voice  heard 
in  reply  to  the  effect  that  the  Board  was 
“eighteen  dollars,  and  be  out  by  the 
23rd,”  contributed  the  last  touch  to  the 
feeling  of  meekness  and  yours  truly 
stole  out  with  all  evidences  of  the  hu¬ 
mility  of  a  chastened  spirit. 

Probably  this  sounds  like  an  attempt 
at  a  potent  line,  however,  you  will  not 
consider  this  account  overdrawn  when 
you  recall  some  of  your  own  experiences 
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with  those  sitting  in  receipt  of  custom, 
and  recall  moreover .  the  experience  of 
my  English  predecessor  of  last  year. 
He  who  not  being  the  most  diplomatic 
of  souls  had  preconceived  the  idea  that 
the  position  carried  with  it  not  only  the 
responsibilities,  but  also  the  privileges 
and  perquisites  of  a  staff  job;  and  who 
proceeded  to  act  upon  the  notion  and 
demanded  “certain  of  these”  from  the 
Bursar  in  the  shape  of  a  room  in  resi¬ 
dence  for  the  summer.  The  manner  of 
his  retreat  from  the  scene  of  action  is 
now  history. 

After  this  first  failure  and  after  some 
consideration  I  deemed  it  wise  to  take 
up  my  abode  on  a  farm  near  at  hand 
and  with  difficulty  succeeded  in  in¬ 
veigling  'one  of  our  other  summer 
hangers-on  at  the  Institution  to  join 
in  the  adventure  for  it  was  an  adven¬ 
ture,  although  the  scene  is  in  effect  far 
from  the  madding  crowd. 

Our  friend  decided  that  the  farm  was 
the  place  to  work  off  superfluous  fat 
and  get  in  training  for  basket-ball,  and 
so  it  happened  that  we  decided  to  live 
up  to  the  college  ideal  and  combine 
work  with  art  by  taking  over  the  garden 
which  was  then  (at  the  first  of  June) 
suffering  the  domination  of  a  first-class 
crop  of  orchard  grass. 

We  went  at  it  in  great  style,  and  at 
last  succeeded  in  converting  the  spot 
if  not  into  a  perfect  paradise  of  bloom 
and  of  grandeur,  at  least  into  a  state  of 
tidiness  and  of  homelike  appearance 
with  its  geraniums  interspersed  with  the 
odd  struggling  aster  or  cosmos.  The 
orchard  grass  is  now  subdued  and  the 
lesser  blades  of  poa  annua  (Piper  156- 
178)  have  come  into  their  heritage  as  a 
result  of  the  offices  of  our  friend  who 
by  force  of  language  and  muscle  per¬ 
suaded  the  complaining  lawn  mower 
forth  to  down  the  usurper.  The  mower 
complained  not  without  reason,  for  in 
the  first  place  it  was  not  made  to  tackle 


orchard  grass  and  in  the  second  place, 
it  has  attained  the  age  at  which  it  should 
not  be  required  to  tackle  anything. 

Now  that  we  have  got  the  garden  in 
order  we  find  ourselves  engaged  in  keep¬ 
ing  it  in  order,  and  our  enthusiasm  is 
heavily  taxed  in  combatting  a  number 
of  enemies  to  plant  life,  the  usual  lists 
treated  by  Prof.  Caesar  and  some  others. 
We  were  undecided  whether  we  should 
consult  the  Hort.  Department  or  Prof. 
Graham  on  the  control  of  chickens  as  a 
garden  pest.  In  this  vicinity  they  are 
numerous  and  persevering,  excellent 
hoers,  but  without  the  slightest  sense  of 
discrimination. 

Another  problem  not  considered  in 
our  agricultural  courses  and  with  which 
we  have  had  to  contend  is  that  offered 
by  the  depredations  of  members  of  the 
feline  species,  otherwise  cats.  The  dam¬ 
age  caused  by  these  creatures  is  very 
similar  and  not  less  extensive  than  that 
resulting  fromtheoperations  of  chickens. 
Again,  like  the  chickens,  they  have 
some  value  in  that  they  help  to  improve 
the  physical  condition  of  the  soil,  but  on 
the  whole  their  economic  status  is 
decidedly  injurious. 

Fortunately,  “Big  fleas  have  little 
fleas  upon  their  backs  to  bite  ’em,  and 
little  fleas  have  lesser  fleas  and  so  ad- 
infinitum,”  reference:  Hegner,  page  15; 
and  moreover  in  our  gardening  opera¬ 
tions  we  have  found  the- converse  to  be 
true.  Thus  the  cats  keep  the  chickens 
away,  and  finally  the  cats  are  controlled 
more  or  less  by  a  very  energetic  pest,  in 
the  shape  of  a  18-month  old  specimen 
of  genus  homo,  who  experiences  greatest 
pleasure  in  catching  them  by  their  hind 
legs,  swinging  them  around  in  mid  air, 
and  from  this  altitude  allowing  them  to 
be  precipitated  gracefully  over  the  gar¬ 
den  fence.  When  he  feels  less  ener¬ 
getic,  he  merely  picks  them  up  and  de¬ 
posits  them  an  eighteen-gallon  swill  can, 
securely  replacing  the  lid. 
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There  will  be  observed  in  this  des¬ 
cription  another  example  of  the  working 
of  the  ‘'balance  of  nature,”  for  as  long  as 
the  chickens  engage  the  attention  of 
the  cats  little  damage  is  done  and  as 
long  as  the  cats  afford  amusement  to 
the  child  everything  goes  smoothly. 
In  contemplation  of  this  phenomenon, 
however,  we  are  forced  to  reconsider, 
the  status  of  the  cat,  for  without  the  cat 
the  two  other  factors  could  devote  all 
their  energies  to  the'sole  end  of  destruc¬ 


tion  as  the  child  has  evinced  to  date  no 
interest  whatever  in  the  chickens,  so 
that  in  the  scheme  of  things  under  our 
peculiar  circumstances,  the  cat  per¬ 
forms  inestimable  service  as  balance 
wheel. 

Well,  we  started  to  describe  our  ac- 
tivities  of  the  summer  and  have  finished 
up  with  a  philosophy  of  nature ;  however 
this  is  the  usual  order  of  such  things. 

Yours, 

Back  to  Nature. 


L“]  pi  HE  Hon.  W.  R.  Motherwell,  Do¬ 
minion  Minister  of  Agriculture, 
paid  a  brief  visit  to  the  College 
on  Tuesday,  July  29th.  Mr.  Mother- 
well,  an  associate  of  ’81,  expressed  re¬ 
gret  that  because  of  official  duties  he 
was  unable  to  be  present  at  the  Semi- 
Centennial  celebration. 

TO,  R.  Fraser  is  Professor  of  Biology 
at  Mount  Allison  University,  Sackville, 
N.  B. 


T7,  A.  Skinner  is  with  the  Animal 
Husbandry  Department  at  Storrs,  Conn. 

T9,  R.  E.  Begg  is  also  with  the  Ani¬ 
mal  Husbandry  Department  at  Storrs. 

’22,  J.  B.  Snider  is  lecturer  in  veget¬ 
able  gardening  at  the  Massachusetts 
Agricultural  College,  Amherst,  Mass. 

’22,  Ralph  Sugs  visited  the  College 
recently.  He  has  been  farming  in  the 
West. 


’22,  A.  B.  C.  (Bert)  Throop  has  been 
taking  the  teachers’  summer  course  at 
the  College.  He  will  be  teaching  at  the 
Renfrew  Vocational  School  next  fall. 

’22,  Ross  Quirie  is  check  testing  for 
the  Dairy  Branch  of  the  Ontario  Dep- 
partment  of  Agriculture.* 

’23,  Lloyd  Kirkland  is  assistant  fore¬ 
man  at  the  Belleville  plant  of  the  Belle¬ 
ville  creameries. 

’23,  J  Gibbard  is  doing  graduate 
work  in  Bacteriology  at  Massachu¬ 
setts  Agricultural  College,  Amherst, 
Mass. 

’23,  Reg.  Balch  is  stationed  at  Fort 
William  on  potato  inspection. 

’24,  Doug.  Ainslie,  Frank  Moran  and 
Bill  Stewart  were  seen  at  different  times 
in  Montreal  during  the  summer.  Doug, 
was  on  his  way  to  Europe  with  the  Uni- 
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^Jri  Isons 

Chocolate  Bars 


are  the  handy  candy. 
Easy  to  buy,  easy  to 
carry,  easy  to  eat. 
Biggest  value  for  your 
money— a  variety  to 
please  every  taste. 


Try  one  of  these  to-day 
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Delightful  Varieties 


Insist 

on  Neilson’s 


To-day  Is  King- 

Far  too  many  modern  students  and  businessmen  are  thinking  of  yesterday,  and 
planning  for  to-morrow. 

However,  To-day  is  King.  To-day’s  problems  must  be  solved,  and  although 
yesterday  and  to-morrow  may  assist  or  effect  their  solution,  To-day  demands  immedi¬ 
ate  attention. 

In  no  place  is  To-day  more  thoroughly  and  effectively  King  than  in  dairy  cleaning 
operations.  Future  profit  and  past  reputation  in  the  marketing  of  milk  and  milk 
products  depends  solely  on  the  cleanliness  of  To-day. 

For  over  twenty  years  the  use  of 


has  provided  that  sweet  smelling,  wholesome  cleanliness 
that  has  made  To-day’s  sanitation  profitable  for  a  steadily 
increasing  number  of  dairies,  creameries  and  cheese  fac¬ 
tories. 


It  Cleans  Clean 

THE  J.  B.  FORD  CO.,  Sole  Manufacturers 

Wyandotte,  Mich . 
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versity  Tour.  Frank  was  trying  out 
for  the  Olympic  Wrestling  Team. 

Doug.  Adams  is  on  potato  inspection 
in  Saskatchewan. 


Marriages 

On  July  29th,  1924,  at  Ruling,  China, 
the  marriage  took  place  of  Marcus  Leslie 
Hancock  to  Dorothy  Daisy  Macklin. 
Hancock  is  a  grad,  of  ’22,  and  is  engaged 
in  missionary  work  in  China. 

Baker-Chisholm — Mr.  and  Mrs.  Fred¬ 
erick  Keble  Baker  announce  the  mar¬ 
riage  of  their  daughter  Florence  Massey 
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to  Mr.  John  James  Chisholm,  ’23,  of 
Long  Beech,  California.  The  ceremony 
was  performed  by  Rev.  Canon  R.  H. 
Ferguson,  of  Guelph,  in  St.  Paul’s 
Cathedral,  Los  Angeles,  Monday,  July 
28th,  1924. 


Sackville — We  regret  to  announce  the 
death  of  Mrs.  J.  P.  Sackville  (nee  Carrie 
Louise  Westington)  at  the  home  of  her 
parents  on  August  6th.  We  extend  our 
sympathy  to  Professor  Sackville  in  his 
bereavement. 


REST 

To  one  who  has  been  long  in  city  pent, 
’Tis  very  sweet  to  look  into  the  fair 
And  open  face  of  heaven — to  breathe 
a  prayer 

Full  in  the  smile  of  the  blue  firmament. 

Who  is  more  happy,  when,  with  heart’s 
content, 

Fatigued  he  sinks  into  some  pleasant 
lair 

Of  wavy  grass,  and  reads  a  debonair 

And  gentle  tale  of  love  and  languish- 
ment? 

Returning  home  at  evening,  with  an  ear 
Catching  the  notes  of  Philomel — an 
eye 

Watching  the  sailing  cloudlet’s  bright 
career, 

He  mourns  that  day  so  soon  has  glided 
by; 

E’en  like  the  passage  of  an  angel’s  tear 
That  falls  through  the  clear  ether  si¬ 
lently. 


— Keats. 
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Believe,  world’s  champion  Brown  Swiss 
cow,  and  champion  of  all  breeds  for  cows 
over  12  years  of  age. 

Left — George  Minette,  under  whose 
care  the  record  was  made. 

Right — F.  P.  Minette,  Sauk  Center, 
Minn.,  owner. 


14-Year- Old  Cow  Makes  World’s  Record 


Milked 


with  a  De  Laval 


Again  a  cow  milked  with  a  De  Laval  Milker  makes  a  world’s 
record — probably  the  most  remarkable  of  the  many  great  records 
made  by  De  Laval-milked  cows.  This  record  was  made  by  Believe , 
a  purebred  Brown  Swiss  cow  owned  by  F.  P.  Minette  &  Son,  Sauk 
Center,  Minn.,  who  at  the  age  of  13  years,  6  months  and  5  days,  started 
a  yearly  test  and  completed  it  by  producing  25,847.8  lbs.  of  milk 
containing  1002.62  lbs.  of  butter-fat.  This  record  not  only  makes 
Believe  the  greatest  producer  of  all  Brown  Swiss  cows,  but  also  makes 

her  the  champion  producer  of  all  breeds  for  cows  over  12  years  of  age. 

• 

Believe  was  milked  during  the  entire  period  with  a  De  Laval 
Milker,  and  George  Minette,  under  whose  care  the  record  was  made, 


says : 

“We  have  been  using  a  De  Laval  Milker  for  over  two 
years,  and  it  has  given  very  good  satisfaction.  We  have 
used  it  every  day  and  have  just  finished  several  wonderful 
records,  especially  the  one  made  by  Believe.  No  doubt 
Believe ,  being  a  wonderful  cow,  would  have  made  a  good 
showing  anyway.  However  it  is  only  right  that  we  give  the 
De  Laval  Milker  its  credit.” 


There  is  no  question  but  that  a  De  Laval  Milker,  because  of  its 
uniform,  gentle  and  stimulating  action,  helps  cows  produce  more  milk, 
as  records  such  as  this  are  constantly  proving.  You  may  not  be  inter¬ 
ested  in  making  big  records,  but  you  certainly  want  to  produce  more 
milk,  of  better  quality,  at  less  expense — and  this  a  De  Laval  Milker  will 
surely  help  you  do.  If  you  are  milking  ten  or  more  cows  by  hand, 
you  can  soon  pay  for  a  De  Laval.  It  is  sold  on  such  easy  terms  that 
you  can  use  it  while  it  is  paying  for  itself. 

The  De  Laval  Company,  Ltd. 

MONTREAL  PETERBORO  WINNIPEG 

EDMONTON  VANCOUVER 

Sooner  or  later  you  will  use  a 

De  Laval 

Milker  and  Cream  Separator 
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It’s  a  Mirror  of  a  Firm’s 

Business 

•  -  A 

•/Vi 

GOOD  Printing  is  a  reflection  of  the  character  of 
a  firm’s  business.  Just  as  the  mirror  shows  up 
defects  of  one’s  personal  appearance,  so  will 
poor  printing  stamp  the  general  conduct  of  a 
business. 

You  cannot  afford  to  sacrifice  on  your  printing. 

Better  work  than  your  successful  competitor 
obtains  should  be  your  aim. 

That’s  the  kind  of  printing  we  do. 

BETTER  THAN  THE  BEST. 

HAYDEN  PRESS,  Limited 

Corner  York  and  Wellington  Sts. 

Phones  247-248.  London,  Ontario 


SOLITUDE 

By  M.  D.  Geddes. 

Have  you  breathed  the  faith  of  fir  trees, 
by  the  lure  of  camp-fire  light? 

Watch  the  wistful  shadows  creeping 
toward  the  restful  lap  of  night? 

Have  you  sent  your  thoughts  a-homing 
to  the  source  of  space  and  time? 

Felt  the  pulse  of  soul  communion  full 
and  firm  with  the  divine? 

Sensed  the  wonders  of  creation?  Grip¬ 
ped  the  purpose  of  the  whole 
Then  you  know  the  mystic  sweetness 
that  comes  stealing  o’er  the  soul, 

As  on  balsam  boughs  spread  thickly  on 
the  mossy  mountain  sod 
One  with  questioning  eyes  looks  upward 
to  the  very  heart  of  God. 

— Canadian  Forest  and  Outdoors. 
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High  School  Boards  and  Boards  of  Education 

Are  Authorized  by  Law  to  Establish 

INDUSTRIAL,  TECHNICAL 

and 

ART  SCHOOLS 

WITH  THE  APPROVAL  OF  THE  MINISTER  OF  EDUCATION 

Day  and  Evening  Classes  may  be  conducted  in  accordance  with  the  regula¬ 
tions  issued  by  the  Department  of  Education. 

Theoretical  and  Practical  Instruction  is  given  in  various  trades.  The  schools 
and  classes  are  under  the  direction  of  an  Advisory  Committee. 

Application  for  attendance  should  be  made  to  the  Principal  of  the  school. 


Commercial  Subjects,  Manual  Training,  Household  Science  and  Agri¬ 
culture  and  Horticulture  are  provided  for  in  the  Courses  of  Study  in  Public,  Sep¬ 
arate,  Continuation  and  High  Schools,  Collegiate  Institutes,  Vocational  Schools  and 
Departments. 


Copies  of  the  Regulations  issued  by  the  Minister  of  Education  may  be  obtained 
from  the  Deputy  Minister,  Parliament  Buildings,  Toronto. 

Toronto,  December,  1921. 


Give  Your  Hens  A  Square  Deal,  Feed 


More  Eggs  |  Laying  Mash 

and  I  Fattening  Mash, 

Better  Birds,  |  Pigeon  Food, 

WESTERN  CANADA  FLOUR  MILLS  COMPANY,  LIMITED 

TORONTO,  ONT. 


Chick  Food, 
Growing  Mash, 
Scratch  Food, 
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The  Two  Year  Course 

AT  THE 

Ontario  Agricultural  College 

GUELPH 

Is  within  the  reach  of  all  farm  boys 

« 

BECAUSE 

) 

Ordinary  public  school  education  is  sufficient  for  admission  to  the 
course. 

The  College  year  begins  September  19th  and  ends  April  17th,  so 
that  students  from  the  farm  may  return  to  their  homes  to  assist  in  the 
Spring  and  Summer  work. 

Five  months  during  the  Spring  and  Summer  give  many  students 
opportunity  to  earn  sufficient  money  to  defray  College  expenses  for  the 
following  year. 

The  tuition  fee  for  Ontario  students  for  two  years  is  only  $20.00  per 
year  while  the  lowest  possible  rate  is  charged  for  board  and  room  in 
residence. 

A  portion  of  the  cost  of  the  first  year  is  defrayed  by  work  on  the  farm 
and  the  various  departments. 

Students  without  matriculation  having  successfully  completed  the 
two-year  course  may  enter  the  Intermediate  year,  in  which  the  Science 
of  the  first  two  years  of  the  Degree  Course,  as  well  as  certain  Matricula¬ 
tion  subjects,  is  covered.  On  completing  this  they  may  then  enter  the 
Third  year  of  the  Degree  Course. 

College  Opens  September  1 9th 

1924 

Write  for  a  College  calendar  which  gives  full  particulars. 

J.  B.  REYNOLDS,  M.A.,  A.  M.  PORTER,  B.S.A., 

President.  Registrar. 


